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Although  these  memoranda  are  published  by  the 
Council,  it  must  be  understood  that  responsibility 
for  the  views  and  conclusions  therein  expressed  rests 
with  the  writers  alone. 


PREFATORY  MEMORANDUM   BY   THE 
EDUCATION  OFFICER. 


Arising  out  of  his  immediate  duties  in  connection  with  special 
(M.D.)  schools  and  following  on  some  previous  inquiries,  the  results 
of  which  have  already  been  published  by  the  Council,  Mr.  Burt  has 
pursued  his  investigations  into  the  distribution  of  educational  ability 
among  the  whole  of  the  children  in  the  special  (M.D.)  schools  and  in 
the  ordinary  elementary  schools  within  a  representative  borough. 

It  is  obvious,  from  a  mere  turnover  of  the  pages,  that  the 
memoranda  have  involved  most  extensive,  arduous  and  painstaking 
work;  a  study  of  them  has  proved  of  the. greatest  interest  and  has 
convinced  me  of  their  wide  and  immediate  usefulness  to  the  practical 
teacher.  The  three  memoranda  indeed  make  a  unique  contribution 
to  the  scientific  study  of  educational  problems.  To  the  best  of  my 
knowledge  this  volume  is  the  first  of  its  kind  in  Europe  or  elsewhere. 
Its  basis  is  the  London  schools,  and  to  that  extent  the  value  of  many 
of  its  results  is  local,  but  its  methods  are  universal  and  cannot  but 
raise  large  issues  in  schools  otherwise  organised  and  among  students 
of  education  in  Europe  and  America. 

Only  a  very  few  can,  and  only  a  very  few  need,  carry  out 
researches  so  extensive,  and  extract  with  such  exhaxistive  care  and 
fertile  resource  generalisations  of  such  wide  importance  and  useful- 
ness from  such  a  mass  of  complicated  details.  It  is  most  gratifying 
to  learn  that  Mr.  Burt  found  the  teachers  in  the  representative 
borough  most  willing  to  assist  in  his  interesting  though  exhaustive 
task. 

The  memoranda  offer  some  stiff  reading.  It  may  be  expected 
that  only  the  ablest  teachers  will  master  the  details  of  methods  and 
results;  but  there  should  be  no  teacher  in  the  London  service  for 
whom  the  memoranda  do  not  throw  a  flood  of  new  light  on  old 
problems  even  on  a  first  reading.  The  memoranda  will  no  doubt 
stimulate  a  large  number  to  repeat  the  inquiries,  and  they  should 
certainly  induce  all  to  test  the  results,  so  far  as  this  is  possible 
within  the  limits  of  their  own  schools. 

Mr.  Burt  warns  his  readers  continuously  that  his  investigation 
has  reached  only  a  first  approximation;  an  extensive  application  of 
his  results  and  their  consequent  criticism  should  bring  a  continued 
enquiry  to  a  closer  approximation  of  the  truth. 


His  first  concern  was  the  line  which  should  mark  off  the  special 
(M.D.)  child  from  the  normal  or  ordinary  elementary  school  child. 
His  investigations  next  led  him  into  a  study  of  the  average  attain- 
ments at  each  age  of  the  normal  children  and  the  limits  of  deviation 
above  or  below  that  average.  He  then  carries  his  readers  through 
a  long  but  deeply  interesting  study  of  backwardness  and  special 
aptitudes. 

After  many  hours  spent  on  Mr.  Burt's  three  memoranda  I  have 
been  deeply  impressed  both  by  his  methods  and  results.  He  lias 
shown,  by  extensive  inquiry,  ingenuity  and  resourcefulness,  how  the 
principles  and  processes  underlying  the  commonest  school  facts  and 
operations  can  be  revealed;  and  has  initiated  a  group  of  investiga- 
tions which,  if  continued  extensively  and  intensively,  should  lift  the 
practice  of  teaching  from  empiricism  and  lay  it  on  a  broad  scientific 
foundation. 

Every  teacher  who,  even  at  a  considerable  distance,  follows  the 
spirit  and  conclusions  of  these  investigations  by  so  much  helps  to 
establish  the  claim  that  his  profession  is  a  learned  one.  Were  the 
majority  of  teachers  operating  in  the  same  spirit,  a  great  impetus 
would  be  given  to  educational  research  which  would  result  in  lasting 
benefit  to  the  schools. 

The  survey  shows  that  in  education  there  is  a  vast  field  for 
practical  research.  "When  the  present  crisis  is  over,"  writes 
Mr.  Burt,  "  the  nation  will  stand  confronted  with  the  task  of  social 
reconstruction.  In  preparation  for  this  general  overhauling  one 
urgent  item  is  the  research  for  which  I  have  appealed.  To  take  the 
place  of  the  ability  that  has  been  lost  to  the  community,  we  have  to 
discover  the  best  methods  of  detecting  fresh  supplies  of  ability  and 
the  best  means  of  training  and  utilising  it  to  the  utmost  of  which 
it  is  capable.  Scientific  research  in  education  is  thus  needed  not 
only  to  enhance  the  practice  and  profession  of  teaching,  but  also  to 
promote  the  welfare  of  the  nation  in  the  near  future." 

Several  times  Mr.  Burt  has  insisted  that  his  suggestions  and 
conclusions  are  tentative  and  provisional.  Even  so,  many  of  them 
are  of  immediate  practical  vahie  for  those  engaged  in  educational 
administration  and  particularly  for  the  teachers  in  the  schools,  for 
example,  in  testing  the  value  of  their  own  classification.  After 
much  hesitation  I  have  endeavoured  to  re-state  some  of  his  conclu- 
sions in  a  different  order.  I  am  fully  conscious  that  in  removing 
such  conclusions  from  their  context  I  have  inevitably  given  them 
much  baldness;  and  that  in  using  as  far  as  possible  the  less  technical 
language  to  be  found  frequently  in  the  body  of  the  memoranda,  I 
have  lost  much  in  precision.  I  hope,  however,  that  in  gathering 
the  main  conclusions  together  from  the  body  of  the  text  I  have  done 
something  to  assist  those  who  will  be  unable  to  find  time  for  an 


exhaustive  study  of  memoranda  which  occasionally  demand  severe 
efforts  on  the  part  of  their  readers. 

I.— EDUCATIONAL  ABILITIES. 

Achievements  in  the  subjects  of  the  school  curriculum  appear  to 
be  determined  by  mental  factors  of  two  kinds  :  — - 

1.- — General  educational  ability:  a  common  factor  entering  into 
all  school  work.  This  common  factor  is  not  a  simple  but  a  complex 
capacity,  partly  dependent  on  a  still  more  general  intellectual  factor, 
"  general  intelligence  "  (all-round  mental  efficiency)  and  partly 
including  other  important  factors  such  as  long-distance  memory, 
interest  and  industry.  General  educational  ability  determines  per- 
formances in  different  school  subjects  in  different  degrees :  such 
subjects  as  composition  and  perhaps  problem  work  in  arithmetic 
are  intimately  dependent  on  it,  and,  if  suitably  tested  and  marked, 
perhaps  form  the  best  measures  of  it. 

2. — Specific  educational  abilities :  special  aptitudes  confined  to 
special  subjects  and  groups  of  subjects.  These  apparently  depend 
upon  psychological  factors,  largely  innate,  but  partly  on  moral 
factors  determined  by  interest  in  the  subject,  the  culture  of  the 
home,  and  the  personality  of  the  teacher. 

Allowing  for  the  influence  of  general  educational  ability,  school 
subjects  fall  into  four  main  groups,  apparently  dependent  upon 
four  specific  abilities,  complex,  and  nearly,  though  not  entirely, 
independent : — 

(1)  Arithmetical. 

(2)  Manual. 

(3)  Linguistic. 

(4)  Literary. 

The  specific  abilities  to  some  extent  overlap.  (See  the  "  Ring  " 
diagram,  page  59.)  "  It  is  tempting  to  infer,"  says  Mr.  Burt, 
"  that  the  ordinary  school  curriculum  views  scholastic  ability  from 
almost  every  side."  It  is  equally  tempting  to  suggest  that  the 
ring  predicts  that  there  are  gaps  to  be  filled  in  between  the  Lin- 
guistic and  Literary  group  and  the  Manual  group  on  the  one  hand, 
and  the  Arithmetical  group  on  the  other. 

II.— NORMAL  AND   BACKWARD  CHILDREN. 

1. — On  an  average  the  normal  child  advances  very  nearly  one 
standard  in  each  successive  year.  The  correlation  between  age  and 
class,  in  the  case  of  the  normal  child,  is  high  but  imperfect  and 
may  be  roughly  stated  thus :  — 

Age   =    Standard    +    6. 
Standard   =  Age  —  6. 


2. — In  educational    ability   normal   children   tend   on  an  average 
to  vary  above  and  below  the  mean  level  for  their  age  as  follows:  — 
at  the  age  of  5  by  just  half  a  year; 
at  the  age  of  10  by  at  least  one  year; 
at  the  age  of  15,   in  all  probability,  by  nearly  one  and  a 

half  years; 
and  throughout  by  about  one-tenth  of  their  age. 
Roughly    speaking,    these    limits    correspond    with    what    in    the 
Memoranda  is  termed  the  Standard  Deviation. 

3. — For  practical  purposes  "backward"  may  be  taken  to  denote 
children  who,  though  not  "  defective,"  are  yet  unable  in  the  middle 
of  their  school  career  to  do  the  work  even  of  the  class  below  their 
age  and  are  retarded  by  about  15  to  30  per  cent,  of  their  age.  In 
this  sense  the  total  number  of  backward  children  in  the  senior 
department  of  the  borough  investigated  may  be  assessed  at  10  per 
cent,  at  the  very  lowest  estimate.  In  the  whole  county  the  number 
of  backward  children  between  8  and  14  is  estimated  as  being  at 
least  from  thirty  to  fifty  thousand.  Mr.  Burt  has  thus  put  an 
approximate  measure  (say  40,000)  on  a  well-known  problem.  Efforts 
to  deal  with  backward  children,  as  distinct  from  defective,  are  still 
in  their  infancy,  and  are  the  result  of  the  initiative  of  individual 
head  teachers  and  inspectors  rather  than  of  any  collective  or  central 
administrative  act. 

The  tentative  suggestions  as  to  the  causes  and  treatment  of 
backwardness  are  fully  set  out  on  pages  36-40,  and  should  be  read 
in  extenso. 


III.— MENTALLY   DEFICIENT  CHILDREN. 

Children  in  special  (M.D.)  schools  are  characterised  more  by 
backwardness  in  school  work  than  by  defective  intelligence. 
Defective  intelligence  is  Usually  accompanied  by  extremely  defec- 
tive attainments;  but  defective  attainments  are  by  no  means  an 
invariable  index  of  an  equal  defect  in  intelligence  (see  pp.  16  and 
17,  particularly  the  paragraph  at  the  top  of  p.  17).  Children  in 
special  (M.D.)  schools  often  prove  in  the  first  instance  to  be  school 
failures,  and  not  always  mental  defectives  in  the  narrower  sense. 
The  provisional  diagnosis  of  educational  backwardness  and  mental 
deficiency  should  be  based  primarily  upon  the  child's  performances 
with  educational  and  mental  tests. 

1. — -The  educational  development  of  defectives  is  about  twice 
as  slow  as  that  of  normals,  viz.,  about  half  a  grade  or  standard 
per  annum:  in  other  words,  the  educational  attainments  of  a 
"  defective  "  correspond,  on  an  average  to  those  of  a  "  normal  "  just 
over  half  his  age.  We  have  thus  a  simple  rule  for  predicting  the 
most  probable  degree  of  educational  deficiency  for  any  special 
school  child  of  any  given  age.     With  defectives  educational  develop- 


ment  is  not  only  slower :  it  also  seems  to  slacken  and  cease  towards 
the  end  of  the  school  career.  Many,  doubtless,  arrive  prematurely 
at  the  limit  of  their  mental  growth. 

2. — On  an  average,  the  deviation  of  the  defectives  from  the 
normal  level  is  about  four  and  a  half  times  the  "  standard 
deviation  "  of  the  "  normals."  It  is  always  in  a  negative  direction, 
that  is,  towards  a  lower  educational  grade. 

3. — No  child  who  has  three-quarters  or  more  of  the  educational 
attainments  proper  to  his  age  should  be  even  considered  as  a 
potential  candidate  for  admission  to  an  M.D.  school.  In  the  case 
of  candidates  who  are  retarded  by  less  than  31  per  cent,  of  their 
age  and  therefore  have  over  two-thirds  of  the  normal  attainments, 
evidence  of  deficiency  in  general  intelligence  or  of  emotional 
instability  should  also  be  required.  Even  for  all  who  have  more 
than  half  the  normal  attainments  it  is  desirable  to  have  such 
evidence ;  and  this  may  often  call  for  prolonged  observation  in  a 
.suiting  class  or  clearing  school. 

The  upper  limits  (in  grades  and  standards)  for  candidates 
nominated  for  the  statutory  examination  for  admission  to  a  special 
(M.D.)  school  are  set  out  in  Table  XVI.,  p.  44. 

With  these  limits  the  special  school  accommodation  provided  for 
defectives  in  London  appears  to  be  sufficient :  were  the  backward 
children  accommodated  in  special  classes  or  in  special  schools  of 
lower  grade,   the   accommodation  would   be   more  than  sufficient. 

IV.— CANDIDATES   FOR   CENTRAL  SCHOOLS  AND  JUNIOR  COUNTY  SCHOLARSHIPS. 

Potential  candidates  for  central  schools  should  be  advanced  above 
the  average  by  about  15  per  cent,  of  their  age  and  potential  junior 
county  scholarship  children  by  about  25  per  cent. 

V.-GENERAL. 

1. — Of  children  remaining  in  the  ordinary  elementary  school 
after  transfer  of  Central  School  and  Scholarship  children,  some 
perhaps  have  not  had  an  opportunity  of  developing  their  superior 
talent.  This  view  corresponds  with  the  more  popular  view  that  there 
is  too  much  marking  time  in  the  top  classes. 

2. — Between  Council  and  Non-provided  schools  the  differences  in 

retardation  are  consistent  and  marked.  In  Council  schools  there  are 
43 '5  per  cent,  below  the  level  of  their  age.  In  Non-provided  schools 
there  are  50  3  per  cent.,  practically  one-half.  The  discrepancy  is 
greatest  in  the  case  of  the  girls.  In  their  case  the  figures  are 
41  G  per  cent.  (Council  schools)  and  53-7  per  cent,  for  Non-provided 
schools.  Ilere  is  a  fruitful  subject  of  inquiry  for  inspectors  and 
head  teachers. 


3. — The  investigation  seems  to  confirm  the  hypothesis  that  mental 
abilities  are  distributed  among  the  population  according  to  the  law 
of  averages,  i.e.,  they  may,  if  a  sufficiently  wide  field  is  taken,  be 
arranged  approximately  according  to  the  normal  curve  in  the  same 
way  as  distributions  of  height  and  weight. 

If  this  position  is  established,  important  criteria  will  be  available 
for  guiding  local  authorities  in  such  matters  as  the  amount  of  special 
school  accommodation  to  be  provided  and  the  number  of  scholarships 
to  be  awarded. 

4. — The  differences  between  individuals  tend  to  grow  larger  as 
the  individuals  themselves  grow  older.  This  view  is  again  in  accord- 
ance with  the  popular  view  and  forms  the  sanction  behind  smaller 
classes  at  the  top  of  the  ordinary  elementary  school,  and  in  central 
and  secondary  schools.  The  corollary  to  this  conclusion — the 
increased  differentiation  manifested  at  higher  ages — demands  a 
corresponding  increase  of  differentiation  in  the  education  thus 
provided:  it  also  offers  matters  for  much  practical  consideration. 
Mr.  B\irt  has  put  the  same  view  differently  in  the  statement: 
children  classed  together  as  infants  may  be  unable  to  associate  for 
joint  work  when  nearly  adult.  The  view  harmonises  with  the 
experience  of  teachers,  but  it  is  a  good  thing  to  have  it  put  so  tersely. 

5.  The  main  effect  of  teaching  on  educational  ability  is,  as  a 
rule,  to  increase  the  individual  differences  already  present  from 
birth. 

6. — If  the  child  population  and  the  community  at  large  have 
profited  by  the  establishment  of  special  schools  and  classes  for  the 
educationally  incompetent,  much  more  would  they  profit  by  refining 
the  procedures  for  discovering  and  training  those  who  are  the  most 
efficient  for  their  age.  Here,  therefore,  says  Mr.  Burt  lies  a  valuable 
field  for  future  surveys  and  future  research,  and,  let  me  add,  for 
administrative  action. 

7. — In  a  provisional  survey  of  the  results  of  an  analysis  of  the 
psychological  nature  of  scholastic  abilities  Mr.  Burt  suggests  the 
following  conclusions :  — 

(i.)  The  abilities  and  processes  involved  are  far  more  complex  than   those 

who  have  written  upon  this  subject  commonly  assume. 
(ii.)  Similar  results  are  reached  by  different  children  by  very  different  mental 
processes;  consequently  a  child  who  fails  under  one  method  of  in- 
struction will  often  succeed,  if  a  brief  study  be  made  of  his  natural 
aptitudes  and  operations,  and  another  mode  of  instruction  adopted 
accordingly, 
(iii.)  Similar  subjects  require  very  different  abilities  at  different  ages,  and  at 
different  stages  of  progress. 

8. — The  psychographs  for  special  educational  abilities  repro- 
duced between  pp.  64  and  65  are  most  interesting,  and  suggest  great 
possibilities  for  the  inquiring  teacher. 


In  Composition,  Beading  and  Arithmetic  schools  or  groups 
drawn  from  the  poorest  homes  may  be  nine  to  twelve  months  or  more 
behind  those  drawn  from  the  best :  they  differ  little,  if  at  all,  in 
manual  subjects. 

The  sections  on  the  overlapping  of  age-groups,  on  the  distribution 
of  age  in  school  classes,  and  on  the  overlapping  of  classes  (pp.  70-74) 
deserve  to  be  read  and  re-read  again  and  again  by  all  teachers. 
Mr.  Burt  points  out  that  the  most  obvious  reform  would  be  (so  far 
as  administrative  considerations  permit)  to  reclassify  for  different 
subjects  or  groups  of  subjects.  This  reform,  as  is  well  known,  is 
exacting  much  thought  in  secondary  schools,  but  it  has  not  become 
a  practical  issue  in  elementary  schools,  in  which  it  should  not  be 
forgotten  Mr.  Burt's  investigations  have  lain  and  from  which  his 
conclusions  have  been  drawn. 

In  Appendix  II.  will  be  found  an  ideal  classification  of  children 
according  to  educational  ability  at  each  age. 


B.  Blaie. 


L.C.C.  Education  Offices, 

Victoria  Embankment,  W.C. 
16th  February,  1917. 


INTRODUCTORY    NOTE. 


Aim  of  the  Investigation. 

The  chief  object  of  these  memoranda  is  to  present  a  preliminary  estimate 
of  the  distribution  of  educational  abilities  among  children  of  ordinary- 
elementary  schools  and  of  special  schools  for  the  mentally  defective.  The 
enquiry  is  for  the  most  part  a  by-product  of  other  work  ;  and  can  therefore 
claim  to  reach  only  a  first  approximation.  As  is  inevitable  in  an  initial 
attempt,  the  methods  are  but  tentative  ;    the  results,  provisional. 

There  are  few  problems  in  educational  organisation  which  do  not  involve 
some  assumption,  either  tacit  or  express,  as  to  the  way  in  which  educational 
ability  is  distributed.  The  most  efficient  method  of  organising  school 
classes  ;  the  subjects  for  which  cross-classification  is  needed  ;  the  best  schemes 
of  promotion ;  the  proper  allotment  of  marks  ;  the  procedure  in  internal 
examinations  and  in  examinations  for  scholarships  ;  the  standards  of  achieve- 
ment, optimal  as  well  as  minimal,  attainable  under  different  conditions  and 
at  crucial  stages  in  the  school  career  ;  tests  of  progress  or  deterioration  in  the 
educational  system  as  a  whole  and  in  individual  schools  and  children  ;  the 
provision  needed  for  children  in  special  categories — ■"  backward,"  "  defective," 
"  unstable,"  "  advanced,"  or  "  talented  "  ;  the  allocation  of  individuals  of 
appropriate  ability  to  appropriate  vocations — these  and  numerous  other 
problems  would  be  largely  solved  by  a  Scientific  Census  of  Educational  Abilities, 
uniformly  carried  out  and  periodically  repeated.  The  present  survey  is  a 
preliminary  attempt  to  discover  within  a  limited  area  how  far  such  a  census 
may  eventually  be  practicable. 

Educational  Census  of  a  Single  Representative  Borough. 
With  this  object  ultimately  in  view,  I  have  endeavoured  in  the  course 
of  my  work  to  make  a  survey  of  the  educational  abilities  of  the  entire 
elementary  school  population  of  a  single  representative  borough.  The 
immediate  purpose  of  the  survey  has  been  three -fold  :  (1)  to  discover  both 
the  actual  and  the  most  suitable  lines  of  demarcation  between  children  in 
the  ordinary  schools  and  children  admitted  to  special  schools  for  the  mentally 
defective  ;  (2)  to  obtain  some  estimate  of  the  number  of  backward  children 
in  the  ordinary  schools  ;   and,  finally,  (3)  to  verify  the  hypothesis  of  a  "  general 
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educational  ability  "  underlying  work  at  all  school  subjects,  and  to  estimate 
the  reliability  of  current  methods  of  marking  and  classifying  children  according 
to  the  degree  in  which  they  exhibit  that  ability.  The  first  problem  bears 
most  directly  upon  my  chief  duties  ;  and  has  therefore  been  considered  first. 
The  second,  on  account  of  its  size,  has  been  attempted  by  but  rough  methods. 
The  third  problem  is  theoretical  and  subordinate.  It  has  been  studied  only 
upon  a  very  limited  scale  ;  and  considered  last.  Thus,  what  might  seem 
the  natural  order  of  study  and  presentation,  from  a  logical  standpoint,  has 
for  practical  reasons  been  inverted. 

The  borough  chosen  for  the  purpose  of  this  survey  was  one  of  the  largest 
of  the  metropolitan  boroughs  in  the  north  of  London.  Before  finally  deciding 
upon  this  choice,  the  social  conditions  were  reviewed  from  published  data — ■ 
the  current  volume  of  London  Statistics,  Charles  Booth's  Life  and  Labour  of 
London,  Mudie-Smith's  Religious  Life  of  London,  and  similar  publications  ; 
and  then  studied  concretely  from  information  gleaned  from  care  committee 
visitors,  attendance  officers,  and  similar  sources,  and,  above  all,  from  residence 
in  one  of  the  settlements  situated  in  the  district.  The  social  statistics  for 
this  borough  seem  in  most  respects  to  deviate  but  little  from  average  figures 
for  London  generally.  Representatives  of  nearly  every  social  class  appear  to 
be  contained  within  it  :  whereas  boroughs  lying  further  west  contain  an 
unusual  proportion  of  the  wealthier  classes  ;  boroughs  lying  further  east 
contain  increasing  proportions  of  the  lower  and  lowest  classes  ;  and  the 
smaller  boroughs  adjoining  the  city  and  the  larger  boroughs  in  the  south  have 
peculiar  characteristics  of  their  own.  At  the  same  time,  there  is  in  this 
locality  a  number,  perhaps  somewhat  large,  suffering  markedly  from  an  un- 
favourable economic  or  moral  environment,  from  defects  of  health  or  physique, 
and  from  mental  and  moral  deficiencies  presumably  innate.  It  may,  therefore, 
be  fairly  expected  that  the  borough  chosen  will  exhibit  a  representative  pro- 
portion of  children  of  averago  educational  ability,  togethor  with  typical  samples 
of  both  able  and  inefficient  pupils,  sufficiently  numerous  for  independent 
analysis. 

Extensive  and  Intensive  Methods  of  Investigation. 
The  investigation  has  mainly  followed  two  lines  of  approach.  First,  an 
extensive  survey  has  been  made  for  general  educational  ability.  This  has 
embraced  all  the  children  upon  the  roll  of  ordinary  and  special  (M.D.)  schools, 
and  has  been  based  upon  returns  and  estimates  furnished  by  head  teachers. 
Secondly,  an  intensive  examination  has  been  made  of  particular  children  and 
particular  schools,  including  all  the  special  (M.D.)  schools,  by  the  method  of 
mental  and  scholastic  tests.  This  has  been  done  both  to  check  the  criteria 
omployed  by  the  teachers,  and  to  examine  the  relation  of  proficiency  in  par- 
ticular subjects  to  educational  ability  in  goneral. 


To  analyse  the  results  the  methods  adopted  have  been  unavoidably 
elaborate  and  technical.  Subsequent  enquiries  may  prove  them  perhaps 
needlessly  intricate,  perhaps  insufficiently  exact.  In  a  pioneer  enquiry,  how- 
ever, methods  are  always  of  greater  interest  than  results.  For  purposes  of 
reference  and  repetition,  therefora,  they  have,  in  the  body  of  the  memoranda, 
been  described  in  full ;  though  psychological  and  statistical  technicalities 
have,  where  possible,  been  simplified  or  removed.  Those  interested  merely 
in  the  final  conclusions  will  turn  first  to  the  summary  at  the  end  (pp.  80  to  84) 
and  refer  only  to  the  leading  tables  and  diagrams  there  cited.1 

Cyril  Burt. 
30th  December,  1916. 


(')  I  should  like  to  express  my  gratitude  to  Mr.  G.  Udny  Yule  for  reading  the  greater  part  of 
these  memoranda  in  typoscript,  to  Professor  J.  A.  Green  and  to  Dr.  C.  Barrow  Burt  for  reading 
them  in  proof,  and  to  Dr.  C.  W.  Kinimins  for  reading  both  proof  and  typoscript.  To  their  several 
criticisms  and  suggestions  I  am  much  indebted.  I  am  also  greatly  Indebted  to  Miss  V.  G.  Polling 
for  much  BMtataooe  both  in  making  and  in  checking  calculations.  In  seeing  the  Memoranda 
through  the  press  the  advice  and  assistance  of  Mr.  A.  \V.  Phillips  have  been  invaluable.  Above  all 
I  must  acknowledge  my  great  indebtedness  to  numerous  head  and  assistant  teachers,  who  have 
so  readily  helped  me  by  compiling  lists,  schedules  and  estimates,  or  have  arranged  for  me  to  carry 
out  experiments  and  tests  upon  the  children  in  their  charge. 
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Three  Preliminary  Memoranda  on 

the  Distribution  and  Relations  of 

Educational  Abilities. 


MEMORANDUM    I. 


DISTRIBUTION   OF   EDUCATIONAL  ABILITY  AMONG   CHILDREN   IN 
SPECIAL    {M.D.)    SCHOOLS. 


Estimates  of  General  Educational  Ability. 

Jn  the  course  cf  the  past  year,  I  have  visited  all  the  spocial  (M.D.)  schools 
in  the  borough  selected  for  this  survey,  and  have  obtained  an  estimate  of  the 
educational  ability  of  every   child  upon  the  roll. 

The  estimate  was  intended  to  provide  a  single  measure  of  the  average 
ability  of  each  child  in  all  the  chief  subjects  of  the  school  curriculum.  The 
conception  of  General  Educational  Ability  as  a  single  capacity  will  be 
justified  by  dotailod  ovidence  in  a  later  memorandum.1  Among  normal 
children,  a  child  who  is  good  at  one  subject  is  tho  more  likely  to  be  good  also 
at  another  :  with  them,  ability  in  all  subjects  appears  to  bo  determined  largely 
by  one  common  or  general  factor.  Among  children  in  special  schools,  this 
general  tendency  is  far  loss  marked  :  a  conspicuous  deficiency  in  reading  or 
arithmetic,  for  instance,  accompanied  by  a  normal  or  nearly  normal  ability 
in  all  other  subjects,  is  with  thorn  by  no  means  rare.  Accordingly,  for  tho 
defective  children,  especially  for  those  of  a  higher  grade,  the  estimates  had 
commonly  to  be  drawn  up  separately  for  roading,  arithmetic,  and  handwork, 
and  the  final  grading  to  bo  formed  by  amalgamating  tho  three. 

"Grades"  and  "Standards"  as  a  Scale  of  Mental  Measurement. 

The  estimates  of  ability  wero  basod  chiefly  upon  the  children's  attain- 
ments. They  wero  suppliod  by  tho  head  teacher,  acting  usually  in  consultation 
with  the  class  teacher  and  myself  ;   and  were  chocked  by  standardised  tests. 

The  estimates  wero  either  obtained  in,  or  else  roduced  to,  terms  of 
"grades"  and  "standards."  The  degrees  of  attainment  signified  by  the 
soveral  "  standards  "  were  taken  as  definod  by  the  earlier  Board  of  Education 
codes.  Among  normal  children  (as  will  presently  be  shown,  and  as  indeod 
is  generally  recognised),  each  grado  or  standard  corresponds  approximately 
to  a  definite  school  year.  Provisional  "  norms  "  for  each  school  year  or 
class  have  been  prepared  in  terms  of  scholastic  tests  ;  and,  after  further 
experiments,    will   bo   published    in   full.      For   purposes  of  mental  measuro- 

(')  Sec  Memorandum  III.,  pp.  53-55. 
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ment,  the  whole  serios  of  grades  and  standards  may  bo  very  conveniently 
treated  as  forming  a  continuous  scale.  The  scale  will  range  from  a  theoretical 
St.  -3  (corresponding  to  grade  0  and  ago  3),  through  St.  0  (corresponding  to 
grade  iii.  and  age  6),  and  St.  1  (corresponding  to  age  7),  up  to  St.  8  (correspond- 
ing to  standard  Ex.-VII,  and  ago  14),  and  a  theoretical  St.  9  for  all  above 
Ex. -VII.  The  class  intervals  will  be  treated  as  divisible  into  fractions.  Thus, 
"Standard  I."  is  taken  as  covering  a  range  from  St.  1*0. ..  to  St.  1-99...,  with 
a  mid-value  at  St.  l-5. ..,  just  as  "  age  7-  "  is  used  to  mean  "  over  7-0  years 
and  under  8'0  years,"  with  a  mid-value  at  7A  years.  The  need  for  this  is 
clear.  It  is  often  necessary  to  discriminate  finer  shades  of  ability  than  the 
crude  class  intervals.  Teachers,  for  example,  will  give  such  assessments  as 
"  a  good  St.  II."  or  "  St.  I.  plus,"  or  "  Grade  iii.  B  "  ;  and  again  "  St.  I.  for 
arithmetic  "  has  to  be  averaged  with  "  St.  II.  for  reading."  In  these  cases, 
the  original  values  can  be  converted  into  quantitative  form,  and  manipulated 
algebraically,  only  by  means  of  a  continuous  fractional  scale.  Such  a  scale 
then,  is  eminently  suitable  for  theoretical  and  statistical  purposes.  At  the 
samo  time,  the  unit  of  measurement  remains  closely  related  to  practical 
experience  ;  and  possesses  a  familiar,  concrete  significance  which  a  novel  scale,  ■ 
devised  ad  hoc,  would  no  longer  convey. 

Mental  and  Scholastic  Tests. 

In  addition  to  securing  estimates,  I  have  also  personally  carried  out  tests. 
By  this  means  I  have  endeavoured  to  ensure  that  the  standards  of  comparison 
adopted  in  the  different  schools,  whether  special  or  ordinary,  shall  be  approxi- 
mately the  same.  All  the  children  in  the  special  (M.D.)  schools  of  the  borough 
have  been  examined  either  individually  or  in  class.  The  class-tests  employed 
were  simple  exercises  in  Number,  Dictation,  and  Drawing  :  for  Reading  and 
Intelligence,  individual  tests  were  also  made  with  particular  children.  The 
results  of  the  Intelligence  tests  have  already  been  in  part  presented  in  reports 
on  particular  schools.  The  present  memoranda  are  concerned  with  educational 
capacities  alone. 

Results. 

There  are  in  all  the  special  (M.D.)  schools  nearly  600  children.  Between 
the  ages  of  eight  and  fourteen  there  are  in  each  age -group  from  50  to  100 
children.  The  results,  therefore,  are  sufficient  in  number  to  yield  a  working 
conception  of  the  distribution  of  educational  ability  in  London  special  schools. 

Age-and-Grade  Tables. 

Table  I.  shows  the  distribution  of  educational  ability,  by  age  and  grade, 
among  the  children  upon  the  roll  of  the  six  special  (M.D.)  schools  in  the  borough. 
For  brief  reference  it  will  be  convenient  to  describe  such  tables  as  Age-and- 
Grade  Tables.  It  presents  the  original  data  upon  which  the  present 
memorandum  is  based. 

The  total  figures  for  all  six  schools  are  given  in  Table  II. 

The  general  distribvition  of  educational  ability  in  the  special  (M.D.)  schools 
of  the  borough  is  shown  diagrammatically  in  Figure  1.  The  base-line  repre- 
sents the  scale  of  grades  and  standards  ;  the  vertical  columns  represent  by  their 
height  the  number  assigned  to  each  standard  or  grade. 

Table  III.  gives  the  percentage  of  those  upon  the  roll  who  are  assigned 
to  the  several  grades  and  standards  in  each  school  and  in  all  the  schools  taken 
together. 


TABLE   I.— DISTRIBUTION   OF   EDUCATIONAL  ABILITY- 
SPECIAL   (M.D.)    SCHOOLS. 

Table  showing  numbers  of  children  at  each  age  in  each  school  attaining  the  grade 
or  standard  indicated. 


Age. 

Grade 
0. 

Grade 
i. 

Grade 
ii. 

Grade 
1U. 

Standard 
I. 

Standard 
II. 

Total  for 
each  age. 

School  No.  1 

7- 
8- 
9- 
10- 
11- 
12- 
13- 
14- 
15- 

2 
3 
2 

2 

7 
9 
4 
3 
1 

1 
2 
8 
15 
4 
4 

2 

5 
5 
6 
3 

1 
1 

1 
3 

1 

= 

5 

12 

22 

27 

12 

11 

3 

1 

2 

Total  for  each  grade  or  standard 

7 

2G 

34 

23 

5 

— 

95 

School  No.  2 

7- 
8- 
9- 
10- 
11- 
12- 
13- 
14- 
15- 

2 
2 

3 
3 

6 
4 
2 

1 

7 
11 
8 
3 
5 
5 

1 
4 
7 
5 
4 

2 
3 

1 
4 
2 

— 

5 

5 

14 

21 

20 

9 

13 

7 

1 

Total  for  each  grade  or  standard 

4 

19 

39 

21 

12 

— 

95 

School  No.  3 

8- 
9- 
10- 
11- 
12- 
13- 
14- 
15- 

3 

2 
2 

3 
3 

4 
4 
2 
3 

2 
6 
1 
3 

2 

1 
4 

7 
2 

1 
1 

1 
2 
3 
1 

1 
1 

6 

6 

13 

19 

8 
8 
4 
1 

Total  for  each  grade  or  standard 

7 

19 

14 

16 

7 

2 

65 

School  No.  4. 

7- 
8- 
9- 
10- 
11- 
12- 
13- 
14- 
15- 

1 

1 
1 
1 

2 
2 
5 
3 

4 
9 
3 
3 
1 

1 
1 
7 
3 

1 

1 
2 

3 

4 

11 

13 

11 

8 

1 

1 

Total  for  each  grade  or  standard 

1 

3 

12 

20 

13 

3 

52 

School  No.  5. 

6- 

7- 

8- 

!l- 

10- 

11- 

12- 

13- 

14- 

15- 

2 
1 
1 

3 

4 

a 

2 

1 

1 

7 
1 
10 
5 
3 

3 

2 
10 
17 
20 
10 
12 
3 
6 

7 
8 
4 
1 

1 
1 

— 

1 
5 
14 
18 
36 
34 
17 
13 
4 
10 

Total  for  each  grade  or  standard 

4 

16 

30 

80 

22 

— 

152 

School  No.  6  (Elder  boys) 

11- 
12- 
13- 
14- 
15- 
16- 

— 

= 

1 
1 
1 
1 
3 

4 
3 
13 
13 
3 
1 

5 

25 

12 

6 

2 

3 
19 
16 

10 
37 
45 
36 
8 
1 

Total  for  each  grade  or  standard 

— 

— 

7 

42 

50 

38          !     137 

TABLE    II.— DISTRIBUTION    OF    EDUCATIONAL    ABILITY- 
SPECIAL   (M.D.)   SCHOOLS. 

Totals  for  all  Special  (M.D.)  Schools  within  the  borough. 


Table  showing  numbers  of  children  at  each  age  attaining  the  grade  or  standard  indicated 


Age. 

.Grade 

Grade 

Grade 

Grade 

Standard 

Standard 

Total  for 

0. 

l. 

ii. 

in. 

I. 

II. 

each  age. 

6— 

. — , 



1 



. — . 



1 

7— 

6 

9 

3 

— 

— 

— 

18 

8— 

10 

18 

11 

2 

— . 

— 

41 

9— 

5 

25 

21 

18 

2 

— 

71 

lO- 

2 

14 

41 

39 

14 

— 

110 

ll— 

— 

10 

24 

46 

25 

1 

106 

12— 

— 

3 

12 

34 

36 

5 

90 

13— 

— 

3 

9 

33 

18 

20 

83 

14— 

— 

— 

8 

18 

9 

17 

52 

15— 

— 

1 

6 

11 

5 

— 

23 

16 — 

— 

— 

— 

1 

— 

— 

1 

Total  for  each  grade  or 

standard 

23 

83 

136 

202 

109 

43 

596 

TABLE   III.— DISTRIBUTION   OF   EDUCATIONAL  ABILITY- 
SPECIAL   (M.D.)   SCHOOLS. 

Distribution  of  Ability  within  the  several  Schools. 


Percentages  in  each  school  assigned  to  the  grade  or  standard  indicated. 


School. 

Grade 
0 

Grade 
1. 

Grade 
ii. 

Grade 
iii. 

Standard 
I. 

Standard 
II. 

Total. 

No.  1 

7-4 

27-4 

35-8 

24-2 

52 

00 

100 

No.  2 

4-2 

20-0 

41-1 

22-1 

12-6 

00 

100 

No.  3 

10-8 

29-3 

21-5 

246 

10-8 

3-0 

100 

No.  4 

1-9 

57 

23-1 

38-5 

25-0 

5-8 

100 

No.  5 

2-6 

105 

19-7 

52-6 

145 

o-o 

100 

All  Junior  Schools 

50 

18-1 

28-2 

34-9 

12-8 

10 

100 

No.  6  (Elder  Boys) 

00 

0-0 

5-1 

30-7 

365 

27-7 

100 

All  Schools 

3-7 

140 

22-8 

339 

18-4 

72 

100 

g 


Figure  1. 

DISTRIBUTION   OF   EDUCATIONAL  ABILITY  AMONG   THE   MENTALLY   DEFICIENT. 

Special  (M.D.)  Schools  of  a  Single  Borough. 

596  mentally  deficient  children.      Number  of  children  in  each  Grade  and  Standard. 
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TABLE   IV.— SPECIAL   (M.D.)   SCHOOLS. 

Average  Degree  of  Educational  Attainment  and  Deficiency  at  each  Age. 


Age. 

Educational 
Otan. 

Degree  of 
Backwardness. 

Backward- 
ness in  terms 
of  Standard 
Deviation 
of  Normals. 

Ratio  of 

Educational 

Age  to 

Physical  Age. 

0-5  vears 

(Grade  2-50) 

(-0-93  years) 

(1-50  S.D.) 

(85  per  cent.) 

7-5  years 

Grade  1-33 

-3-04  years 

4-82  S.D. 

58  per  cent. 

8-5  yean 

Grade  1-62 

-3-72  years 

4-96  S.D. 

54  per  cent. 

0-5  years 

Grade  232 

-3-  95  years 

4-34  S.D. 

50  per  cent. 

10-5  years 

Grade  2-95 

-4-27  years 

3-88  S.D. 

5(5  per  cent. 

11-5  years 

Grade  8-84 

—4-80  years 

410  S.D. 

55  per  cent. 

12'5  years 

Grade  381 

-5-19  years 

4-40  S.D. 

54  per  cent. 

13-5  years 

Standard  1-02 

-5-70  years 

4-64  S.D. 

52  per  cent. 

14-5  years 

Standard  11 7 

-7-03  years 

(5-20  S.D.) 

50  per  cent. 

15-5  years 

(Grade  3-37) 

(-8-74  years) 

(Oil  S.D.) 

(41  per  cent.) 

10*0  years 

(Grade  3-50) 

(-8-80  years) 

(5-87  S.D.) 

(39  ner  cent.) 

Average  tot 

all  children 

11-59  years 

Grade  3-20 

-5-01  years 

4-45  S.D. 

54  per  cent. 

The  figures  in  brackets  arc  unreliable  owing  to  the  small  numbers  in  the  groups  and  to  the 
unreliability  of  the  estimated!  standard  deviations  of  the  normals  obtained  by  smoothing  tho 
curve. 

The  figures  for  "  backwardness  "  (column  3)  have  been  calculated  by  taking  tho  average 
"  class  "  actually  found  for  the  several  age  groups  among  normal  children  (Table  X,  column  3), 
and  from  these  subtracting  the  average  "  class  "  of  the  defectives  (column  2).  The  average  given 
at  the  foot  of  this  column  is  the  weighted  average  of  the  figures  above  ;  taking  one  grade  as  equal 
to  one  fear,  either  in  the  average  of  column  2  ox  in  Table  V.,  yields  a  somewhat  higher  figure, 
namely.  -6*40.  The  line  drawn  in  Figure  2,  Diagram  H,  represents  a  compromise  between  theso 
two  estimates. 
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Measures  of  Amount  of  Deficiency. 

To  compare  children  of  different  ages  and  of  different  schools,  we  need 
some  method  of  describing  and  measuring  the  degree  of  educational  level  or 
deficiency.       Four  methods  at  least  are  available  : — 

1.  The  Educational  Class  and  Educational  Ago. 

2.  The  Educational  Retardation,  measured  in  Years. 

3.  The     Educational    Deviation,    measured    in    terms    of    the    Standard 

Deviation  of  Normal  Children  of  the  same  Age. 

4.  The  Ratio  of  Educational  Age  to  Physical  Age. 

Differences  in  Measurements  of  Deficiency  at  each  Age. 
The  way  in  which  the  several  measures  of  deficiency  vary  with  age  is 
shown  in  Table  IV.,  and  can  be  well  observed  by  inspecting  the  points  plotted 
in  Diagrams  A,  B,  C  and  D  of  Figure  2. 

1.  Educational  "Class"  and  Educational  "Age"  of  Defectives. 

Of  the  various  methods  of  measurement  available,  the  first  and  most 
direct  is  the  grade  or  standard  to  which  each  child  is  assigned.  For  puq>osos 
of  averaging,  the  series  of  grades  and  standards  may,  as  we  have  seen  (p.  C), 
be  treated  as  a  continuous  scale.  This  measure  may  be  called  the  "  Educa- 
tional Class  "  or  Grade.  Were  the  child  placed  in  a  class  of  an  ordinary 
elementary  school,  exactly  corresponding  to  his  attainments,  then  his  educa- 
tional class  would  be  identical  with  his  school  class. 

His  "  Educational  Age  "  may  be  calculated  directly  from  his  educational 
class.  If  the  latter  is  measured  in  standards,  the  corresponding  age  is  obtained, 
approximately,  by  adding  6,  since  6  would  be  the  average  age  of  normal 
children  in  standard  0.  If  the  educational  class  is  measured,  not  in  the 
"  Standards  "  of  a  senior  department,  but  in  the  "  Grades  "  of  an  infants' 
department,  then  the  corresponding  age  is  obtained,  approximately,  by  adding 
3,  since  3  would  be  the  average  age  of  normal  children  in  grade  0.  More  exact 
purposes  require  the  use  of  regression  equations  calculated  from  the  correlation 
between  class  and  age. x 

The  average  educational  grade  of  all  the  special  school  children  is  Grade 
3-20  (Table  IV.,  Figure  2,  A).  That  is  to  say,  the  average  attainments  of 
"  defectives  "  roughly  correspond  to  those  of  "  normals  "  in  the  lower  half 
of  grade  iii.  in  an  ordinary  infants'  department,  a  group  whose  normal  age  is 
about  six  and  a  quarter.  At  the  moment  of  investigation,  none  of  the  special 
school  children  have  reached  a  level  liigher  than  that  of  standard  II.  If 
we  except  the  older  children,  hardly  any  reach  a  level  higher  than  that  of 
standard  I.  To  grades  ii.  and  iii.  nearly  two-thirds  of  the  juniors  are  assigned. 
The  elder  children  are  assigned  in  nearly  equal  proportions  to  grade  iii.,  to 
standard  I.  and  to  standard  II.  (Table  III.  and  Figure  1). 

It  will  be  seen,  however,  that  the  grade  of  attainment  increases  almost 
in  direct  proportion  to  age  (Figure  2,  A).  For  practical  purposes,  the  grades 
or  standards  to  which  "defectives  "  upon  an  average  correspond  at  different 
ages  may  be  taken  as  indicated  in  the  following  list  : — 


Defectives  aged  7  to    8  correspond 

to  a  lower     grade     i.    (normal 

age,  4J  years). 

»» 

f> 

8  to    9 

>» 

,.    upper     grade      i.     (       ,, 

»,    4|  years). 

»» 

»» 

9  to  10 

»» 

,,    lower     grade     ii.    (       ,, 

,,    5i  years). 

M 

T* 

10  to  11 

>j 

„     upper     grade     ii.    (       ,, 

„    5|  years). 

>> 

»> 

11  to  12 

»* 

,,    lower     grade     iii.  (       „ 

„    6J  years). 

»> 

M 

12  to  13 

»» 

„    upper     grade     iii.  (       „ 

>>    6f  years). 

»» 

»» 

13  to  15 

»» 

,,     lower  standard  I      (       „ 

„    7  j  years). 

(')  See  Memorandum  II.,  p.  24. 
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The  educational  progress  of  "  defectives "  thus  follows  an  average  rate  of 
about  half  a  class  (grade  or  standard)  per  annum — a  rale  of  progress  which  is 
about  half  that  of  ordinary  elementary  children.  The  general  course  of  their 
development  may  be  inferred  from  the  series  of  points  plotted  in  Figure  2,  A. 
The  curve  is  slightly  convex.  With  defectives,  therefore,  educational  de- 
velopment is  not  only  slower  ;  it  also  seems  to  slacken  and  cease  towards  the 
end  of  the  school  career.  Many  doubtless  arrive  prematurely  at  the  limit  of 
their  mental  growth.1 

2.  Educational  Retardation  of  Defectives. 

By  subtracting  his  real  age  from  his  educational  age,  a  child's  divergence 
from  the  normal  can  be  measured  in  educational  years.  If  the  difference  is 
negative,  the  child  is  backward  or  retarded  ;  if  positive,  forward  or  advanced  ; 
if  zero,  level.2 

The  distribution  of  backwardness  in  the  special  (M.D.)  schools  is  shown 
in  Table  V.  For  brief  reference  it  is  convenient  to  describe  such  a  table  as  a 
"  Retardation  Table."  A  retardation  table  for  intelligence,  based  upon  the 
application  of  Binet's  tests  to  special  (M.D.)  schools,  has  already  been  published 
in  my  first  report.3  Educationally,  all  appear  more  or  less  retarded.  Out 
of  the  596,  all  but  eight  are  retarded  by  at  least  two  years.  Nearly  two-thirds 
are  backward  by  four  to  six  years.       One  is  backward  by  as  much  as  eleven. 

On  an  average,  special  school  children  are  retarded  by  about  five  years.  The 
amount  of  backwardness  increases  very  remarkably  from  3  years  at  the  age  of  seven, 
to  nearly  9  at  the  age  of  sixteen.  (Table  IV.,  column  3  ;  Figure  2,  diagram  B.) 
Among  normal  children  so  great  a  degree  of  backwardness  is  extremely  rare. 
In  the  whole  borough,  comprising  nearly  thirty-two  thousand  children,  it  is 
exhibited  by  only  thirteen,  or  0-04  per  cont.  The  average  (arithmetic  mean) 
degree  of  backwardness  of  the  backward  half  of  all  the  normals  is  only  four- 
fifths  of  an  educational  year  or  grade  ;  the  average  ("  standard  "  or  root-mean- 
square)  deviation  of  the  entire  group  of  normals  is  only  l-06  year.* 

(*)  This  convexity  Is  attributable  to  administrative  reasons  as  well  as  to  psychological. 
Many  of  the  brighter  defectives  leave  school  at  a  somewhat  earlier  age. 

(")  In  Memorandum  II.,  "  backward  "  is  ultimately  given  a  technical  and  limited  conno- 
tation, namely,  retarded  by  the  equivalent  of  1}  to  3  years  at  age  10  (p.  36).  For  negative 
differences  generally,  the  clumsier  phrase  "  behind  age  "  is  used.  This  covers  every  degree  of 
retardation,  whether  serious  or  negligible,  administratively  significant  or  not.  An  analogous 
distinction  might  bo  drawn  between  those  who  are  merely  "  above  age,"  and  those  who  are 
definitely  "  advanced,"  i.e.,  above  age  by  at  least  li  years,  and  among  the  top  7  or  10  per  cent. 

(3)  Report  by  the  Council's  Psychologist,  February,  1915,  p.  2. 

(*)  It  is  of  interest  to  compare  the  degree  of  educational  backwardness  exhibited  by 
defectives  with  their  degree  of  physical  backwardness.  In  an  appendix  I  have  added  a  pre- 
liminary note  on  this  problem.  In  height  they  appear  on  an  average  to  be  retarded  by  two- 
thirds  to  three-quarters  of  a  year  :  in  weight  by  one-half  to  one-third  of  a  year.  The  sub- 
normality  is  somewhat  greater  in  head  measurements,  and  greater  still  in  physiological  measure- 
ments. But  the  differences  are  throughout  small  and  inconstant.  In  physical  development,  there- 
fore, special  school  children  appear  on  the  vthole  to  be  somewhat  backward.  But  except  for  a  few 
individual  cases,  the  physical  retardation  is  insignificant  compared  with  the  retardation  in  education 
or  intelligence. 

Deficiency  in  height  or  weight  is  in  itself  not  diagnostic  of  mental  defect.  It  appears  slightly 
correlated  with  degree  of  backwardness.  Deficiency  in  functional  or  "  physiological  "  tests  is 
somewhat  more  significant.  Still  more  significant  is  a  deficiency  in  functional  measurements 
which  markedly  exceeds  the  deficiency  in  structural  measurements.  Of  the  non-psychological 
measurements  the  maximal  circumference  of  the  head  is  one  of  the  most  rapid,  most  convenient, 
and  at  times,  most  suggestive.  My  data  are  at  present  too  limited  for  publication  in  full.  For 
normal  boys  the  average  Increases  from  5T9  cm.  (at  7)  to  53\S  cm.  (at  14).  With  defectives  it  is 
from  1-2  to  20  cm.  less,  according  to  age.  Girls  of  either  group  average  about  1-0  to  0-5  cm.  less 
than  the  boys.  Defectives  thus  appear  about  4  or  5  years  backward  In  head  development.  This 
nearly  corresponds  with  Binet's  limit  of  normality  for  cranial  circumference  (6  years  retardation). 
Measurements  below  49  cm.  are  rare  among  normal  boys  in  senior  departments,  and  therefore 
strongly  suggest  defect.  They  are  not  common  in  special  schools.  Here  as  in  all  else  defectives 
vary  far  more  about  their  average  than  do  normals. 
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TABLE   V.— SPECIAL   (M.D.)   SCHOOLS 
Distribution  of  Backwardness 

Table  showing  number  of  children  at  each  age  below  the  average  educational  level  for 


Degree  of 

Age. 

-11 

-10 

-9 

-8 

-7 

6  — 

•• 

•• 

7  — 

•• 

•• 

8  — 

•• 

•• 

•• 

9  — 

•• 

•• 

•• 

lO- 

•• 

2 

(2) 

ll  — 

•• 

10 
(0) 

12  — 

3 

(3) 

12 
(13) 

13  — 

•• 

3 

(4) 

9 

33 
(39) 

14  — 

•• 

8 
(15) 

18 
(35) 

9 
(17) 

15  — 

1 

(4) 

6 
(26) 

11 

(48) 

5 

(22) 

16  — 

1 

(100) 

•• 

•• 

•• 

Total  for  each  degree  of 
backwardness 

1 

(0-2) 

7 
(1-2) 

22 

(3-7) 

35 
(5-9) 

66 

(11-0) 

13 


("RETARDATION"  TABLE), 
in  Educational  Ability. 

their  age  by  the  number  of  years  indicated.     Figures  in  brackets  give  percentages. 


Backwardness. 

-  6 

-  5 

-  4 

-  3 

-. 

-  1  years. 

Total  for 
each  age. 

•• 

•• 

•• 

•• 

•• 

1 

(100) 

1 

(100) 

•• 

•• 

6 
(33) 

9 
(50) 

3 
(17) 

18 
(100) 

•• 

10 

(24) 

18 
(44) 

11 
(27) 

2 

(5) 

41 

(100) 

5 

(7) 

25 
(35) 

21 
(30) 

18 
(25) 

2 

(3) 

71 
(100) 

14 
(13) 

41 
(37) 

30 

(35) 

14 
(13) 

110 
(100) 

24 

(23) 

46 
(43) 

25 

(24) 

1 

(1) 

106 
(100) 

34 

(38) 

36 

(40) 

5 
(0) 

•• 

90 
(100) 

18 
(22) 

20 
(24) 

83 

(300) 

17 
(33) 

•• 

•• 

•• 

52 
(100) 

23 

(100) 

1 

(100) 

112 

(18-8) 

178 
(29-8) 

114 
(191) 

53 

(89) 

7 
(1-2) 

1 

(0-2) 

596 
(100) 
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Inadequacy  of  the  above  Measures. 

Of  the  various  methods  of  estimating  deficiency,  the  foregoing  are  in 
commonest  use.  They  are  analogous,  in  the  case  of  educational  deficiency, 
to  the  two  suggested  by  M.  Binet  for  the  measurement  of  deficiency  in  in- 
telligence. 

(i)  To  mark  off  the  feeble-minded,  he  originally  proposod  two  mental 
age  limits  :  the  mental  age  of  eight  divided  them  from  the  normal,  and  that 
of  five  distinguished  them  from  tho  imbocile.  The  proposal  implies  that  the 
"  defective  "  is  one  whose  mental  development  has  followed  that  of  the  normal 
up  to  a  certain  age  and  then  has  been  prematurely  arrested.  We  have  seen, 
however,  that  the  "  defective  "  drops  behind  almost  from  the  start.  Hence 
not  only  his  educational  age,  but  also  his  actual  age  must  be  taken  into  account. 
A  "defective  "  assigned  to  the  level  of  grade  iii.  is  plainly  convicted  of  a  far 
greater  deficiency  if  his  age  is  16  than  if  his  age  is  8. 

(ii)  To  meet  these  objections,  M.  Binet,  in  his  later  definitions,  substituted 
the  conception  of  backwardness  or  retardation  in  place  of  the  mental  age  limits. 
A  child  was  to  be  regarded  as  defective  if  he  was  backward  by  three  years  or 
more.  This  second  proposal  suggests  that  the  "  defective  "  begins  to  develop 
two  or  three  yoars  later  than  the  normal,  and  that  he  then  follows  a  parallel 
courso  at  a  uniform  distance  behind.  Once  more,  however,  the  development 
suggested  seems  true  of  a  small  proportion  only.  With  the  majority  the 
degree  of  backwardness  increases  progressively  from  year  to  year.  A  child 
of  sixteen  may  be  backward  by  ten  years  or  more,  whereas  a  child  of  six  obviously 
cannot  be  more  than  six  years  behindhand.  A  child  of  fourteen  in  standard 
IV.  probably  has  a  far  less  serious  defect  than  a  child  of  ten  in  grade  iii., 
although  both  are  retarded  by  four  years.  Binet's  second  proposal,  therefore, 
seems  as  unfair  to  oldor  children  as  his  first  was  to  younger.  According  to  the 
first  proposal,  it  would  be  possible  for  children  to  be  regarded  as  defectives 
till  they  reached  a  given  mental  age  and  then  to  become  normal :  according 
to  the  second  proposal,  they  might  be  normal  during  the  earlier  years  of  life, 
and  then  become,  first,  feeble-minded,  and,  eventually,  imbecile.1 

We  need,  therefore,  some  measure  of  deficiency  from  which  has  been  eliminated 
all  influence  of  age. 

3.  Educational  Deviation  of  Defectives  as  compared  with  that  of  Normals. 

A  simple  technical  device  would  bo  to  take  as  unit  the  average  (or 
"standard")  deviation  of  normal  children  belonging  to  the  several  age- 
groups  and  then  to  reduce  to  terms  of  these  units  the  deviations  of  the 
"  defectives,"  originally  expressed  in  years.  The  reduction  is  familiar  in 
statistics.  Measurements  of  height,  weight,  speed,  attainment  or  ability, 
obtained  originally  in  disparate  units — inches,  pounds,  seconds,  marks,  or 
mental  years — are  first  converted  into  multiples  of  the  standard  deviation 
of  the  whole  group  ;  they  can  then  be  added,  averaged,  and  compared,  like 
all  measurements  formulated  in  torms  of  the  same  scale. 

From  the  figures  obtained  from  the  survey  of  the  ordinary  elementary 
schools2  it  appears  that,  on  an  averago,3  a  normal  individual    deviatos  from 

(')  Evidently  anticipating  the  foregoing  difficulties,  Binet  introduced  yet  a  further  modi- 
fication into  his  formula  :  with  children  of  eight  or  under  a  retardation  of  two  years  in  school 
studies   is   sufficient   to   indicate   feeblo-mindedness.     Clearly   his    published    definitions    were 

Sractical  compromises,  intended  merely  for  utilitarian  purposes.    It  is,  therefore,  not  so  much 
Inet's  personal  views  that  are  to  he  criticised,  as  the  inaccurate  theories  that  have  developed 
from  a  rigid  adherence  to  his  simplified  rules. 
(-)  See  Memorandum  II.,  p.  24. 

(3)  I  use  this  expression  somewhat  loosely  to  avoid  a  technical  circumlocution,  which,  though 
more  exact,  might  be  less  intelligible  to  those  unversed  in  statistical  terms.  Strictly  speaking, 
one-tenth  is  not  the  average  deviation,  in  tho  sense  of  the  "  mean  "  deviation,  but  the  "  stan- 
dard "  or  "  root-mean-square  "  deviation.  For  the  difference  between  the  methods  of  calculating 
the  two,  Bee  Memorandum  II.,  p.  31. 


15 

the  average  of  his  age-group  by  about  one-tenth  of  his  age  (Table  X.,  column 
4)  ;  the  actual  values  for  each  age  are  plotted  as  the  lower  row  of  points  in 
Figure  2,  B.  Expressed  as  a  multiple  of  these  normal  values,  the  deviation 
of  the  "  defectives  "  varies  but  little,  if  at  all,  with  age.  The  figures  for  the 
various  ages  are  given  in  the  fourth  column  of  Table  IV.,  and  are  illustrated 
in  Figure  2,  C.  The  small  fluctuations  observable  are  chiefly  due  to  irregu- 
larities in  the  values  found  for  the  normal  standard  deviations.  On  an  average, 
the  deviation  of  the  "  defectives  "  from  the  normal  level  is  about  four  and  a  lialf 
times  that  of  the  "  normals."  It  is  always  in  a  negative  direction,  i.e.,  towards 
a  Iowor  educational  grade. 

4.  Ratio  of  Defectives'  Educational  Age  to  their  Physical  Age. 

Measurements  in  terms  of  the  standard  deviation  are  somewhat  technical 
and  elaborate.     The   "  Educational  Ratio  "  is  more  readily  understood. 

To  be  considered  normal,  a  child  of  ton  should  have  (within  certain  limits 
yet  to  be  defined)  the  educational  attainments  of  an  average  child  of  ten.  A 
"  defective  "  has  only  a  fraction  of  those  attainments.  This  fraction  may  be 
called  his  "  educational  ratio."  Thus,  if  ho  is  in  grade  ii.,  instead  of  in  his 
proper  standard  IV.,  he  has  acquired  the  equivalent  of  only  five  years'  education 
instead  of  ten.       His  educational  ratio,  therefore,  is  five-tenths,  or  50  per  cent. 

Among  special  school  children,  the  average  educational  ratio  is  54  per 
cent.  (Table  IV.,  column  5  ;  Figure  2,  diagram  D).  That  is  to  say,  they 
have  acquired  but  little  more  than  one-half  of  the  educational  attainments  achieved 
by  normal  children  at  a  corresponding  age.  The  ratios  vary  but  little  with 
age.       If  anything,  they  show  a  slight  tendency  to  decline. 

Since  the  standard  deviation  of  a  normal  age-group  varies  in  almost  direct 
proportion  to  the  group's  average  age,  the  statistical  requirements  of  the 
educational  deviation  are  largely  fidfilled  by  the  educational  ratio.  At  the 
same  time,  the  ratio  is  simple  in  calculation  ;  it  is  not  disturbed  by  observational 
errors  in  the  standard  deviation  ;  and,  finally,  it  convoys  an  obvious  concrete 
meaning. 

Hence,  as  a  single  criterion  of  deficiency,  directly  applicable  irrespective  of 
age,  the  educational  ratio  is,  perhaps,  the  most  convenient.1 

Differences  in  Measurements  of  Deficiency  at  Different  Schools. 

The  need  of  these  subtler  measures  becomes  evident  in  any  attempt  to 
compare  tho  degree  of  deficiency  prevalent  at  different  schools.  The  average 
Age,  Grade,  Retardation,  Deviation  and  Ratio  found  at  each  school  is  given 
m  Table  VI.  The  grade  and  retardation  is  clearly  determined  in  part  by 
the  different  age-composition  of  the  sovoral  schools.  Judged  by  the  average 
deviation  and  ratio,  the  differences  between  the  schools  are  comparatively 
small.  If  anything,  School  No.  1  contains  children  whose  deficiency  is  greatest ; 
here  the  largest  percentages  aro  in  grades  i.  and  ii.,  though  this  low  assessment 
is  somewhat  mitigated  by  lower  age  (Table  III.).  The  differences  in  the 
figures  for  tho  several  schools,  however,  may  be  slightly  influenced  by  differences 
in  tho  standard  adopted  by  tho  different  teachors.  This  question,  thorefore,  is 
better  deferred  for  examination  until  tho  tests  have  been  more  fully  and 
frequently  applied. 

(')  Those  familiar  with  Meant  psychology  will  rightly  surmise  that,  for  theoretical  as  dis- 
tinct from  practical  purposes,  the  educational  ratio,  as  a  means  of  measuring  scholastic  ability, 
is  open  to  much  the  same  objections  as  the  "  intellectual  quotient  "  recommended  by  Stern,  as 
a  measure  of  general  ability  or  intelligence.  For  scientific  work  the  employment  of  the  standard 
deviation  seems  indisputably  tho  best  device. 
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TABLE   VI.— SPECIAL   (M.D.)   SCHOOLS. 


Educational  Deficiency  at  Different  Schools. 


The  figures  are  presented  merely  to  illustrate  possible  methods  of  comparison.     Final 
estimates  can  be  based  only  upon  actual  tests. 


School. 

Average  Age. 

Average  Class. 

Average 
Backwardness. 

Average 
Deviation. 

Average 
Ratio. 

No.  1 

10-49  years    .  . 

Grade  2-40  .  . 

5-73  vears    . . 

5-2  S.D.    .. 

48  per  cent. 

No.  2 

11-25  years    .. 

Grade  2-69  . . 

5-15vears    .. 

4-6  s.n.  .. 

51  per  cent. 

No.  3 

11-46  years    . . 

Grade  2-58  . . 

5-25  years    . . 

4-5  S.D.    . . 

49  per  cent. 

No.  4 

10-93  years    . . 

Grade  304  . . 

4-17  years    .. 

41  S.D.    . . 

54  per  cent. 

No.  5 

11-21  years    . . 

Grade  3-16 

4-04  years    . . 

41  S.D.    .. 

54  per  cent. 

No.  6 

13-49  years    . . 

Standard  1-37 

5-00  years    .  . 

41  S.D.    . . 

50  per  cent. 

The  averages  in  this  table  have  been  based  on  estimates  of  educational  class  and  backward-, 
ness  made  for  each  individual  child  :  and  accordingly  exhibit  slight  inconsistencies  both  with 
each  other  and  with  deductions  from  Table  I.  Thus,  in  accordance  with  the  simple  suggestions 
of  the  preceding  paragraphs  (Educational  Af?e  =  Grade-f3  ;  Backwardness  =  Physical  Age  — 
Educational  Age),  we  should  expect  the  average  backwardness  in  school  No.  1  to  be  about 
5-09  years  instead  of  5-73.  These  slight  discrepancies  indicate  how  tentative  are  our  methods 
both  of  assessment  and  of  calculation. 

Conclusion  as  to  Educational  deficiency  of  Defectives. 

The  foregoing  results  may  bo  summed  up  as  follows  : — - 

The  educational  attainments  of  a  so-called  mentally  defective  child 
correspond  on  an  average  to  those  of  an  ordinary  child  of  just  over  half 
his  age.  Thus,  a  "  defective  "  of  ton  will  have  the  educational  attainments  of  an 
ordinary  child  of  five  or  six,  corresponding  to  the  level  of  about  grade  ii.  He 
will  be  backward  by  nearly  five  years.  Since  the  average  deviation  of  a 
normal  group  is  about  one-tenth  of  their  age,  and  one-tenth  of  ten  is  one,  he 
will  probably  deviate  from  tho  normal  level  for  his  age  by  about  five  times  as 
much  as  a  chance -selected  normal  ten-year  old  ;  and  he  will  always  deviate 
below  the  normal  level.  Wo  have  thus  a  simple  rule  for  predicting  the  most 
probable  degree  of  educational  deficiency  for  any  special  school  child  of  a 
given  age.' 

Comparison  of  Educational  Deficiency  with  Deficiency  in  General  Intelligence. 

It  is  interesting  to  compare  the  amount  of  retardation  in  educational 
attainments  with  the  amount  of  retardation  in  general  intelligence.  Tables 
for  the  latter  have  already  been  submitted  for  some  of  the  schools  in  this 
borougli  ;  others  will  be  given  in  later  reports.1  From  a  comparison  of  the 
tables  it  is  obvious  that  the  amount  of  retardation  in  educational  attainments 
is  far  greater  than  that  in  general  ability  ;  children  in  special  schools  are  char- 
acterised more  by  backwardness  in  school  work  than  by  defective  intelligence. 
Defective  intelligence  is  usually  accompanied  by  extremely  defective  attain- 
ments ;  but  defective  attainments  are  by  no  means  an  invariable  index  of  an 
equal  defect  in  intelligence. 

Definition  of  Special  (M.D.)  School  Cases. 
Defective  intelligence  then  is  far  from  being  completely  correlated  with 
defectivo  educability.       This  increases  the  difficulty  of  a  practical  definition 

O)  Compare  also  Iiepnrt  by  the  Council's  Psychologist,  February,  11)15,  Table  on  p.  2  and 
Diagram  on  p.  5. 
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of  mental  deficiency.  Upon  administrative  grounds  there  are  strong  argu- 
ments for  instructing  in  spocial  classes  or  schools  those  who  are  extremely 
backward  educationally.  But  upon  both  social  and  psychological  grounds 
thore  is  tittle  to  be  said  for  designating  as  "  mentally  deflciont  "  those  whose 
defect  is  chiefly  educational.  This  is  rendered  still  less  advisable  by  the 
standpoint  taken  in  tho  Mental  Deficiency  Act,  1913.  According  to  its  de- 
finition, before  adults  can  bo  deemed  defective,  there  must  exist,  "  from  birth 
or  from  an  early  age,"  a  defectiveness,  presumably  "  permanent,"  and  at  least 
"so  pronounced  that  they  require  care,  supervision,  and  control,  for  their 
own  protection  or  for  that  of  others."  Here  the  meaning  assigned  to  the 
term  is  in  rough  agreement  with  that  implied  in  psychological  discussions. 
In  psychology,  it  appears  to  connote  an  inborn  deficiency  of  general  intelli- 
gence, due,  it  is  believed,  to  a  general  low  development  of  the  newest  cell- 
layers  of  the  brain.  Often  it  also  includes  cases  of  acquired  instability  of  mental 
behaviour,  due,  it  is  maintained,  to  early  degeneration  of  the  newer  and  newest 
cell-layers,  whose  general  durability  has  been  insufficient  to  resist  the  organic 
or  functional  strain  imposed  upon  them.  Educational  deficiency,  on  the 
other  hand,  is  attributable  to  a  variety  of  alternative  causes.  Where  inborn, 
it  is  probably  due  to  a  defect  far  more  limited  in  character  ;  and  is  quite  com- 
patible, though  seldom  actually  associatad,  with  a  general  intelligence  that  is 
completely  normal.  Where  acquired,  it  may  result  from  inadequate  or 
excessive  mental  stimulation  ;  or,  more  commonly,  from  some  form  of  physical 
deficiency — the  brain  (in  popular  language)  may  have  been  ill-nourished, 
particularly  perhaps  during  infancy  ;  or  it  may  have  been  poisoned,  perhaps 
before  birth,  or  later  through  some  infectious  illness  ;  or  again  its  action  may 
be  disorganised  by  inadequate  or  excessive  secretions  poured  into  the  blood- 
stream by  inefficient  glands.1 

The  causes  of  "deficiency,"  and  in  particular  the  relations  between 
physical,  psychological,  and  educational  deficiency,  thus  form  an  urgent  field 
for  research.  "  Mental  deficiency  "  in  the  strict  technical  sense  is  clearly 
but  one  of  the  many  possible  reasons  why  a  cliild  has  ultimately  been  admitted 
to  a  spocial  (M.D.)  school.2 

The  Problem  of  the  Upper  Limit  of  Educational  Deficiency. 

For  simplicity,  then,  wo  may  assume  that  special  school  cases  are  selectod 
primarily  because  ''incapable  of  receiving  proper  benefit  from  the  instruction  in 
tho  ordinary  public  elementary  schools."  We  have  now  to  determine  what  line 
can  bo  drawn  between  capability  and  incapability.  Are  the  incapable  sharply 
separated  from  the  capable,  or  do  the  two  groups  merge  and  overlap  ?  Where 
does  the  line  at  present  appear  to  be  drawn  ?  Where  should  it  be  drawn  so 
as  to  fill  the  existing  accommodation  with  a  minimum  of  overlap  ?  What 
proportion  of  incapables,  if  any,  will  then  bo  loft  in  the  ordinary  schools  ? 

These  problems  can  be  solved  only  by  a  comparative  survey  of  ordinary 
school  children  upon  the  same  lines  as  the  children  in  special  (M.D.)  schools. 

j1)  An  Interesting  light  is  thrown  upon  these  distinctions  by  investigations  into  the  early 
development  of  special  school  children.  Where  educational  deficiency  is  associated  with  sub- 
normal intelligence,  and  both  appear  either  inborn  or  early  acquired,  there  tho  child.'S  commonly 
found  to  have  been  backward  in  beginning  to  walk  and  talk  and  in  learning  habits  of  cleanliness. 
In  a  group  of  about  50  such  oases,  the  average  age  of  learning  to  walk  was  l"99  years,  to  talk 
3'36  yean  :  for  normals,  the  ages  wore  1*09  and  1'25  respectively.  Thus,  tho  defective  group  was 
backward  by  nearly  half  their  age, — the  backwardness  being  greatest  in  the  case  of  talking.  In 
other  kinds  of  special  school  cases,  tho  backwardness  is  by  no  means  so  marked  ;  commonly,  the 
child  is  said  to  have  commenced  to  walk  and  talk  "  about  tho  same  age  as  other  children."  Here, 
It  is  interesting  to  note,  tho  effects  of  special  school  treatment  appear  to  have  beon  much  more 
successful. 

(-')  Of.  Elementary  Education  (Defective  and  Epileptic  Children)  Act,  1899.  It  may  bo 
noted  that  the  definition  given  in  this  Act  does  not  apparently  require  tho  mental  defect  either 
to  bo  permanent  or  to  have  existed  from  birth  or  from  an  early  age. 
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MEMORANDUM   II. 

DISTRIBUTION   OF   EDUCATIONAL  ABILITY  AMONG   CHILDREN   IN 
ORDINARY  ELEMENTARY   SCHOOLS. 


Objects  of  Survey  of  Normals. 

To  complete  any  study  of  educational  deficiency  in  special  schools,' 
it  becomes  essential,  as  we  have  seen,  to  make  a  comparative  survey  of 
children  presumably  normal.  Only  by  comparison  with  "  normals  "  can  we 
state  what  characteristics  differentiate  the  backward  or  deficient.  Only 
after  a  review  of  the  joint  popidation  can  wo  estimate  the  numbers  thus 
differentiated  and  so  requiring  accommodation  in  special  classes  or  in  special 
schools.  The  problems  to  be  investigated  in  the  ordinary  schools  are  three. 
First,  what  educational  level  is  normally  attained  by  children  at  each  age  ? 
Secondly,  to  what  extent  do  children  normally  vary  above  and  below  that 
average  ?  Thirdly,  what  are  the  limits  beyond  which  extreme  variations  must 
be  judged  abnormal  ? 

Data. 

All  the  children  upon  the  roll  of  the  ordinary  elementary  schools  of  the 
borough  selected  have  been  classified  in  the  same  terms  as  the  special  school 
children.  The  estimates  have  been  obtained  by  an  "  extensive  "  survey, 
checked  by  a  system  of  "  intensive  "  observations  and  tests. 

"Extensive"  Survey  based  on  Distribution  by  Age  and  Class. 

Owing  to  the  large  numbers  involved,  it  proved  impossible,  and  indeed 
unnecessary,  to  make  a  separate  estimate  for  each  individual  child. 
Preliminary  experiments  suggested  that  the  actual  classes  in  which  children 
are  working  may  be  taken  as  an  approximate  index  of  their  educational 
ability,  once  the  composition  of  the  classes, — their  level  and  their 
heterogeneity, — are  ascertained.  Accordingly,  returns  were  obtained,  either 
direct  from  the  school  or  from  the  annual  age -and -standard  schedule,  showing 
the  number  of  children  at  each  age  working  in  the  several  classes.  An 
estimate  of  the  general  level  of  each  class,  expressed  in  terms  of  the 
grade  -and  -standard  scale,  was  furnished  by  the  head-teachors.  Hetero- 
geneous classes — i.e.,  those  including  several  standards — and  intermediate 
classes — i.e.,  those  falling  between  two  successive  standards — wore  noted  as 
such  ;  and  the  children  were  divided  in  appropriate  proportions  among  the 
several  standards  over  which  they  ranged  or  between  which  they  fell.  The 
results  were  then  tabulated  anew  as  an  age-and-ability  schedule  for  each 
department  and  school. 
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"  Intensive  "  Controls  in  Selected  Schools. 
Two  methods  of  checking  the  results  were  employed  : — 

(1.)  At  certain  schools,  lists  were  obtained  of  all  children  above 
or  below  the  level  of  their  class  in  one  or  more  subjects  by  one  or 
more  years.  Many  older  children,  who  were  especially  backward, 
were  found  to  be  working  in  classes  somewhat  above  their  educa- 
tional level :  and  many  younger  children,  who  were  especially 
advanced,  to  be  working  in  a  class  somewhat  below. 

(2.)  At  certain  schools,  chosen  as  lying  near  the  middle  or  either 
extreme  of  the  scale   of  educational  efficiency,   scholastic  tests   (for 
Composition,    Arithmetic,    Reading,    Dictation    and    Drawing)    were 
applied   either   throughout    or   to   representative   individuals.        The 
standard   of  assessment   was  thus   kept   more  nearly   comparable   in 
the  more  exceptional  schools.       At  the  same  time,  it  was  found  that 
within  a  given  class  attainments  often  varied  still  more  widely  than 
the  teachers  themselves  were  aware. 
The  variations  thus  revealed  prove  in  the  long  run  fairly  regular.     Where 
adjacent    classes    overlap,    the    variations    largely   neutralise    each    other.     At 
the  ends  of  the  scale,  where  there  is  no  class  to  overlap,  the  proportions  falling 
outside  the  conventional  limits   can  be  calculated  with  but  a  small  margin 
of  error.       Throughout  the  investigation,  however,  the  original  estimates  have 
been  modified  as  little  as  possible.       Inexactitude  involved  in  the  "  extensive  " 
survey   seems   best   reserved   for   separate   consideration   in   the   light   of   the 
"  intensive  "  studios  by  experimental  tests.       In  a  later  memorandum,  there- 
fore, I  shall  consider  the  amount  of  heterogeneity  and  overlapping  exhibited 
in  school  classes.1    With  the  treatment  here  adopted,  the  true  averages  through- 
out probably  emerge  with  little  or  no  distortion  :    but  the  variation  about  the 
average  is  doubtless  left  somewhat  reduced. 

Age-and-Ability  Tables. 

The  figures  have  been  analysed  separately  for  Boys'  and  Girls'  depart- 
ments in  Council  and  Non-provided  schools.  The  data  are  given  in  Tables 
VII.  and  VIII.  The  totals  for  all  ordinary  elementary  schools  within  the 
borough  (central  schools  included)  are  given  in  Table  IX.  The  table  may 
be  regarded  as  a  vast  ago-and-standard  schedule  for  the  whole  borough,  except 
that  the  standards  now  indicate  estimated  ability  rathor  than  actual  class 
organisation.  Whore  ambiguity  is  like  to  arise,  the  measurements  might 
be  described  as  referring  to  the  children's  "  educational  grade  "  rather  than 
their  "standard"  or  their  "class."  Throughout,  both  age  and  ability  refer 
to  the  age  and  level  reached  on  the  date  on  which  this  part  of  tho  investigation 
M  commenced,  namely,  31st  January,  1915. 

Distribution  of  Age  in  the  Various  Classes. 
In  studying  a  given  class  teachers  occasionally  make  an  analysis  of  the 
number  of  children  of  each  age.  A  child  is  then  considered  backward  becauso 
his  ago  is  too  high  for  his  class.  In  studying  a  whole  school  or  district  it  is 
more  profitable  to  invert  this  procodure.  I  shall,  therefore,  rather  tako  the 
children  by  age-groups,  and  analyse  graphically  tho  number  of  children  in  the 
several  classes  who  are  all  of  the  same  age.  The  former  question — tho  dis- 
tribution of  ago  among  children  of  the  same  ability  or  class — I  shall  take  up 
later  in  discussing  heterogeneity  and  overlap.2 

(')  See  Memorandum  III.,  pp.  06,  72.  (2)  Sec  Memorandum  III.,  pp.  09-72,  and 

Appendix  II.,  pp.  89-93. 
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TABLE  VII.  — ORDINARY   ELEMENTARY  SCHOOLS. 
A. — Council  Schools  (including  Central  Schools). 

Table  showing  numbers  of  children  at  each  age  attaining  the  grade  or  standard  indicated. 


Age. 

Gr. 
1. 

Gr. 

ii. 

Gr. 

iii. 

St. 
I. 

St. 
II. 

St.. 
III. 

St. 
IV. 

St. 
V. 

St. 
VI. 

St. 
VII. 

St. 
Ex- 
VII 

Above 
St. 
Ex- 
VII. 

Total 

for 

each 

age. 

I.  Boys. 

3— 
4— 
5— 
6— 
7— 
8— 
9— 
lO- 
ll — 
12— 
13— 
14— 
15— 

81 
374 
193 

16 

1 

74 
834 
227 

27 
1 

214 

931 

311 

35 

6 

3 

181 

813 

406 

109 

33 

7 

2 

1 

12 

204 

621 

358 

162 

34 

9 

3 

12 

210 

450 

378 

166 

59 

29 

1 

46 
252 
409 
331 
176 

80 
8 

1 
51 

208 
364 
312 
158 
6 

2 
66 

267 

400 

281 

7 

5 

87 

318 

483 

39 

3 

30 

141 

91 

26 

36 
45 
37 

82 

448 

1,241 

1,367 

1 ,367 

1 ,890 

1,234 

1,264 

1,256 

1,306 

1,212 

192 

66 

Total   for 
each  grade 
or  standard 

— 

664 

1,164 

1,500 

1,552 

1,403 

1,311 

1,297 

1,100 

1,023 

935 

288 

118 

12,355 

II.  Girls. 

3— 
4— 
5— 
6 — 
7— 
8^ 
9— 
lO- 
ll— 
12 — 
13— 
14— 
15 — 

74 

308 

184 

8 

81 
782 
239 

14 
1 

1 

180 

825 

346 

40 

6 

2 

167 

807 

386 

102 

21 

7 

1 

3 

122 

005 

342 

89 

21 

6 

1 

5 

587 

332 

128 

33 

9 

20 
216 
438 
352 
168 

90 
4 

38 
302 
406 
345 
150 
4 

1 

57 

231 

402 

299 

15 

1 

10 

87 

267 

465 

64 

2 

35 

139 
85 
16 

45 
57 
55 

74 

390 

1,146 

1 ,2  12 

1 ,294 

1,285 

1,293 

1,251 

1,232 

1,257 

1,198 

229 

73 

Total   for 
each  grade 
or  standard 

— 

574 

1,117 

1,400 

1,491 

1,189 

1,327 

1,288 

1,245 

1,005 

896 

275 

157 

11,964 
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TABLE   VIII— ORDINARY   ELEMENTARY  SCHOOLS. 
B. — Non-Provided  Schools. 

Table  showing  numbers  of  children  at  each  age  attaining  the  grade  or  standard  indicated. 


Age. 

Gr. 
i. 

Gr. 

ii. 

Gr. 

iii. 

St 
I. 

St. 
II. 

St. 
III. 

St. 
IV. 

St. 
V. 

St. 
VI. 

St. 
VII. 

St. 
Ex- 
VII. 

Above 
St. 
Ex. 
VII. 

Total 

tor 

each 

age. 

,  I.  Boys. 

3— 
4— 
5 — 
6— 
7— 
8 — 
9— 
lO- 
ll— 
12— 
13— 
14— 

42 

210 

90 

1 

8 
311 
102 

23 

254 

116 

3 

52 

277 

129 

30 

49 
200 
110 

36 

17 

1 

2 

68 

158 

119 

67 

29 

5 

7 
89 

125 

107 

64 

29 

5 

52 

97 

114 

58 

15 
40 
90 
89 
1 

1 

10 

32 

113 

3 

1 

12 

1 

— 

42 
218 
424 
409 
444 
407 
306 
347 
338 
330 
307 
5 

Total   for 
each  grade 
or  standard 

— 

343 

421 

396 

488 

413 

448 

394 

326 

235 

159 

14 

0 

3,637 

II.  Girls. 

8 — 

4— 
5— 
6— 
7— 
8— 
9— 
lO- 
ll— 
12— 
13— 
14— 
16— 

38 
180 

77 
1 

4 
297 
113 

2 

34 

277 

98 

0 

3 

1 

63 

295 

154 

45 

15 

1 

5 

67 

188 

128 

73 

17 

10 

3 

3 

47 
187 
135 
73 
21 
15 

1 

1 

47 

167 

152 

93 

43 

6 

44 
127 
136 

82 
3 

1 

16 

39 

93 

101 

3 

6 

17 

44 

93 

5 

1 

9 

— 

38 
184 
408 
459 
406 
399 
417 
457 
426 
397 
346 

11 
1 

Total   for 
each  grade 
or  standard 

— 

29(5 

416 

422 

573 

491 

481 

504 

398 

253 

166 

9 

0 

4,009 

TABLE   IX.— ORDINARY   ELEMENTARY   SCHOOLS. 
C— Total  for  all  Schools. 

Table  showing  numbers  of  children  at  each  age  attaining  the  grade  or  standard  indicated. 


Ape 

Gr. 

i. 

Gr. 
ii. 

Gr. 
iii. 

St. 
I. 

St. 
II. 

St. 
III. 

St. 
IV. 

St. 
V. 

St. 
VI. 

St. 
VII. 

St. 
Ex. 
VII. 

Above 

.St. 

Kx- 

VII. 

Total 
for 
each 
age. 

3— 

4— 
5— 
6— 
7— 
8— 
9— 
lO- 
ll— 
12— 
13— 

23.  -i 

1,072 

544 

26 

1 

1(17 

2,224 

681 

43 

2 

1 
451 

2,287 

871 

87 

14 

6 

463 
2,192 
1,075 

287 

«s 

15 
3 
1 

20 

442 

1,614 

938 

361 

89 

25 

8 

22 

558 

1,388 

964 

434 

142 

58 

1 

1 
74 

577 
1,140 
942 
501 
242 
7 

1 

100 
605 
994 
907 

448 
13 

4 
154 
577 
985 
770 
26 

2 

21 

201 

6B1 

1,154 

111 

6 

66 
301 
177 

42 

81 

102 

92 

236 
1,240 
3,219 

3,477 
3,571 

:t,  1 1 1 
3,310 
3,319 
3.252 
3,290 
3,063 
437 
146 

Total  for 
each 
grade  or 
standard. 

— 

1,877 

3,118 

3,717 

4,104 

3,497 

3,567 

3,484 

3,068 

2,516 

2.156 

586 

275 

31,965 

Distribution  of  Educational  Ability  In  the  Various  Age-Groups. 

It  is  of  practical  importance  to  enquire  whether  the  different  degrees  of 
ability  or  disability  occur  according  to  any  definite  principle  or  law.  The 
frequencies  with  which  various  grades  of  ability  are  found  at  different  ages 
are  shown  diagrammatically  in  Figure  3.  For  comparison,  the  range  of  the 
special  (M.D.)  school  children  is  shown  in  red.  With  the  children  of  the 
ordinary  schools,  the  frequency  diagrams  begin,  at  ages  three  ami  four,  by 
being  highest  over  the  lowest  grade,  i.e.,  towards  the  left  :  they  end  at  age 
fifteen  by  being  highest  over  the  highest  standard,  i.e.,  towards  the  right.  At 
either  end  of  tho  series  the  distribution  is  thus  strongly  asymmetrical. 

The  asymmetry  is  chiefly  due  to  two  causes.  The  individuals  measured 
are  imperfect  samples  of  their  groups  ;  and  the  scale  by  which  they  are  measured 
is  limited  at  either  end. 

For  tho  years  eleven  to  fifteen,  the  figures  in  every  group  drop  with 
increasing  abruptness  towards  the  higher  end  of  the  scale.  Tho  places  beyond 
belong  to  the  brighter  children  of  these  ages.  Of  these  many  must  have  left 
for  secondary  and  other  higher  schools.  Of  those  remaining,  some  perhaps 
have  not  had  an  opportunity  to  develop  their  superior  talent  ;  it  has  been 
left  unexploited,  while  the  mediocre  and  mildly  backward  children  have  been 
pushed  up  to  a  "good  average."  With  others,  standard  VII.  or  Ex. -VII. 
appears  to  mark  the  upper  limit  of  educational  growth.  A  few  perhaps  have 
been  underestimated.  The  scale  proposed  for  the  use  of  teachers  included 
higher  levels  than  standard  VII. ;  but  many  may  have  hesitated  to  avail  them- 
selves of  an  unfamiliar  class.  A  harder  standard  of  comparison,  too,  appears 
to  have  been  adopted  in  judging  children  in  central  schools. 

Ages  three  and  four  end  abruptly  on  the  opposite  side,  namely,  towards 
the  lower  end  of  the  scale.  Here  tho  individual  differences  seem  too  small 
to  bo  measured  in  educational  years.  But  once  more  the  samples  available 
form  small  and  selected  groups  ;  at  tho  lower  non-compulsory  ages,  probably 
the  most  backward  are  not  sent  to  school.       Moreover,  the  lower  limit  of  the 
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scalo  hero  forms  rigid  zoro-point  :  grade  i.  has  been  taken  as  the  lowest  class 
provided  for  the  youngest  or  weakest  children.  A  slight  asymmetry  in  ages 
■even  and  eight  is  attributable  to  a  similar  cause  :  standard  I.  tends  to  act 
as  a  lower  limit  in  assessing  younger  children  in  senior  departments.  But 
the  appearance  of  these  increased  numbers  is  not  entirely  an  artificial 
consequence  of  the  classification  upon  which  the  estimates  wore  based.  The 
assignment  of  children  to  a  certain  class  within  the  school  organisation  tends 
actually  to  assimilate  their  abilities  into  conformity  with  the  prevalent  type. 
The  conflicting  asymmotry,  then,  at  earlier  and  later  ages,  is  by  no  means 
an  inherent  characteristic  of  the  distribution  of  ability  itself.  It  is  due  to 
the  limits  of  the  material  and  the  scale.  In  the  middle  age-grotips  it  vanishes. 
And  here  only  do  the  individuals  available  provide  a  fair  and  undipped  sample  : 
here  only  is  the  scale  of  classes  sufficiently  extensivo  to  differentiate  uniformly 
both  among  the  abler  and  among  the  worse.  For  ages  nine  to  eleven,  ages 
in  the  middle  of  the  school  series,  the  frequency  distributions  approximate 
to  an  unmistakable  type.  The  middle  grade  of  ability  has  the  highest 
frequency  :  adjacent  grades  on  either  side  are  nearly  but  not  quite  as  common  : 
extreme  grades  are  comparatively  raro  :  and  there  are  about  as  many  in  the 
several  grados  above  the  middle  as  in  the  corresponding  grades  below.  Further 
inspection  suggests  that,  in  these  age-groups,  the  distribution  approximates  to 
the,  "  normal  curve  of  error."  Such  a  distribution  will  arise  whon  the  variable 
measured  is,  like  so  many  biological  characteristics,  the  resultant  of  a  largo 
number  of  factors,  operating  in  relative  independence, — in  a  word  of  "chance." 
This  approximation  needs  to  be  verified  by  exacter  measurements  and 
statistical  tests  worked  out  for  all  age-groups.1  Were  it  confirmed,  conse- 
quences of  practical'  importance  would  ensue.  When  doaling  with  large 
numbers,  it  would  be  possible  to  predict  the  probablo  number  of  children, 
falling  within  or  beyond  specified  limits  of  ability,  with  the  same  accuracy 
as  we  can  foretell  the  ultimate  proportion  of  "  heads  "  in  tossing  coins,  or  the 
scattering  of  shots  fired  from  a  gun.  This  power  of  prediction  in  turn  would 
entail  corollaries  for  several  administrative  purposes— for  the  provision  of 
classes  for  the  backward,  of  schools  and  scholarships  for  the  advanced,  for  the 
construction  of  schemes  of  marking,  and  for  the  selection  of  entrants  for  ex- 
aminations, and  for  the  internal  organisation  of  the  ordinary  elementary  school. 

Correlation  of  Age  and  Class. 
Children's  educational  attainments  incrsase  progressively  with  increasing 
age.  It  woidd,  therefore,  be  of  practical  utility  if  we  could  compress  the 
relation  between  age  and  class  within  a  single  formula,  quantitative  and  precise. 
A  plain  relation  is  suggested  by  the  frequencies  in  Table  IX.  The  highest 
figures  rim  obliquely  from  corner  to  corner  like  a  diagonal  of  black  squares 
across  a  chess  board.  The  largest  number  in  each  successive  age-group  is 
to  be  found  under  each  successive  standard.  The  largest  number  in  each 
successive  standard  is  to  be  found  against  each  successive  year.  The  solo 
exceptions  are  found  in  age  three,  for  whom  no  grade  0  is  utilised,  and  in  ages 
14  and  15,  small  and  selected  groups,  outnumbered  in  their  standards  by  the 
precoding  year.  This  one-one  correspondence  between  ago  and  class  doubt- 
less has  originated  in  annual  schemes  of  promotion  and  work.  It  suggests 
a  simple  formula  for  obtaining  the  age  eqiuvalent  to  a  given  class,  or  vice  versa. 
Age  may  be- found  approximately  by  adding  6  to  the  class,  if  in  standards,  or  3 
if  in  'trades.  Class  may  be  found  approximately  in  standards  by  subtracting  C 
from  the  age.       (Cf.  columns  1  and  5  of  Table  X.) 

(')  In  age  10  such  flight  divergencies  from  an  ideal  normal  distribution  as  actually  occur 
might  he  expected  in  about  9  samples  out  of  10  (xa  =  2-3  ;  P='9t).  But  the  data  are  too  coarse 
to  apply  the  usual  criteria  with  any  thoroughness. 
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TABLE   X.— ORDINARY   ELEMENTARY   SCHOOLS. 


Correspondence  of  Class  and  Age. 


Table  showing  approximate  correspondence  of  successive  age-groups  with  successive  classes, 
together  with  the  average  grade  for  each  age,  and  the  average  age  for  each  class,  with 
their  respective  standard  deviations. 


Age. 

Average  class. 

Standard 
Deviation 

Corresponding 
Class. 

Average 
age. 

Standard 
Deviation 

Years. 

Grade. 

Standard. 

Classes. 

Years. 

Years. 

3— 

4— 

(1-50) 
1-64 

(-1-50) 
-1-86 

(0-00) 
034 

Grade    0 

4-69 

0-59 

K 

2-47 

-0-53 

0-55 

„        n. 

5-69 

0-46 

6— 

3-45 

0-45 

0-62 

„      in. 

6-68 

0-63 

7— 

— 

1-37 

0-C3 

Standard               I. 

7-86 

0-82 

8— 

. — 

2-34 

0-75 

II. 

8-95 

0-97 

9— 

— 

3-27 

0-91 

III. 

10  03 

1-07 

lO- 

— 

4-22 

1-10 

IV. 

1106 

1-16 

lI— 

— 

5-14 

1-17 

V. 

11-84 

103 

12— 

— 

600 

1-18 

VI. 

12-47 

0-87 

13— 

- — 

6-78 

1-24 

VII. 

13-03 

0-74 

14— 

— 

8-20 

(1-10) 

Ex-VII. 

13-83 

0-71 

15 — 

— 

911 

(0-57) 

Above  Ex-VII. 

14-54 

0-74 

Average   (all   ages 
■ — unweighted) 

Average  (ages  8 — 
to  13—  —un- 

— 

3-34 
4-62 

0-79 
100 

Average  (all  grades 
■ — unweighted) 

Average    (stan- 
dards I.  to  VII. 

1006 
11-23 

0-82 
0-95 

weighted) 
All  children 

— 

305 

2-73 

— unweighted ) 

9-30 

2-78 

Regarded,  however,  from  the  standpoint  of  statistical  correlation,  the 
correspondence  between  age  and  class  is  clearly  incomplete.  The  coefficient 
of  correlation  is  -948.1  The  rough  rule  above  suggested  implies  a  perfect 
correlation,  and  a  coefficient  of  1.  As  tho  increment  corresponding  to  each 
successive  year,  it  takes  each  class  as  an  unbroken  whole.  Hence,  with  the 
lower  ages  and  classes  the  average  obtained  will  be  too  low  ;  and  with  the 
higher,  too  high  (compare  columns  2  and  3  with  5  and  column  1  with  6  in  Table 
X.).  The  figure  found  will  give  the  prevalent  or  "modal"  class  for  each 
age-group,  but  not  the  exact  arithmetic  mean.  For  this  we  must  use  fractions. 
To  dotermine  tho  approximate  mean  age  of  a  given  class,  and  the  approximate 
mean  class  for  a  given  age,  the  moro  precise  regression  equations  are 
as    follows  : — 

Age     =  (-965  x  Class  +  6-35)  Years. 
Class  =  (-932  x  Age    —  5-61)  Standards. 

On  the  average,  therefore,  children  advance,  not  by  a  whole  standard,  but  by 
barely  nineteen-twentieths  of  a  standard  for  each  successive  year. 

Problems  of  Norm  and  Unit. 
The  simple  form  of  distribution,  the  simple  relation  between  age  and  class, 
considerably  assist  the  estimation  of  backwardness.       But  before  we  can  esti- 
mate tho  numbers  who  are  backward,  the  limits  of  backwardness  must  first 
bo  defined.       This  entails  two  enqmrios.       What  level  is  to  be  postulated  as 

(')  The  "  probable  error  "  of  this  coefficient  is  -00057.  The  "  correlation  ratios  "  are  "944 
(age  on  class)  and  -949  (class  on  age).  The  regression  line  of  age  on  class  is  manifestly  curved. 
Owing  to  the  standard  deviations  increasing  at  each  successive  age,  the  age-increments  for  each 
bqoomsIvg  class  at  first  increase  ;  then,  owing  to  the  rapid  reduction  of  numbers  over  age  14, 
they  diminish.    The  regression  of  class  on  age  is  more  nearly  linear. 
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characteristic  of  the  normal  child  at  each  age  ?       What  unit  is  to  be  employed 
in  measuring  deviations  from  this  normal  level  ? 

To  each  question  two  answers  may  be  mado  :  a  simple  and  a  subtle 
(1)  For  simplicity,  the  normal  child  may  bo  assumed  to  advance  to  each  suc- 
ceeding class  with  each  succeeding  year  ;  and  backwardness  may  be  measured 
as  a  delay  of  so  many  years — the  difference  between  the  class  that  should  have 
been  reached  and  the  class  that  is  actually  attained.  (2)  For  statistical  pre- 
cision, the  exact  avorage  reached  at  every  ago  may  be  computed,  if  necessary, 
in  fractions  of  a  class  ;  and  retardation  may  be  measured  from  this  average 
as  so  many  times  the  standard  deviation.  Somewhat  different  results  are 
given  by  the  two  methods  thus  available. 

A.— PRELIMINARY    ANALYSIS. 


SCHOOL  YEAR  AS   UNIT:   INTACT  CLASS  AS   NORM. 


Definition  of  Normal  Progress. 

In  the  preliminary  analysis,  the  classes  will  be  left  throughout  as  unbroken 
wholes.  To  be  designated  strictly  nonnal  a  child  will  bo  required  to  enter 
standard  I.  at  the  age  of  seven,  to  advance  annually  to  a  new  class,  and 
eventually  to  reach  standard  VII.  in  his  last  school  year.  A  child,  therefore, 
of  thirteen  whoso  ability  corresponds  only  to  that  of  standard  IV.  will  be 
termed  backward  by  three  years,  since  standard  IV.  should  be  reached  at  the 
age  of  ten.  Throughout  the  description  it  must  be  romembered  that  class 
or  grade  or  standard  means  a  particular  degree  of  mental  capacity,  not  a  teach- 
ing unit  in  a  school  organisation.  Nevertheless,  educational  development 
year  by  year  is  thus  made  the  analogue  of  school  promotion  class  by  class  ; 
and  the  tabulation  thus  remains  in  immediate  relation  with  the  practical 
classification  adopted  in  the  schools. 

Definition  of  Backwardness  and  Deficiency. 

This  procedure  has  been  familiarised  by  Binet  and  Simon,  who  have  also 
suggested  criteria  for  the  degrees  of  retardation  that  may  be  considered  grave.1 
As  finally  revised,  their  definition  is  as  follows  {Mentally  Defective  Children, 

):  "The  retardation  which  determines  a  child  as  defective  is  two 

years  under  nine,  and  three  years  when  ho  is  past  his  ninth  birth- 
day "  (p.  41).       "A  feeblo-minded  child  is  one  who  can  communicate 
with  his  kind  by  speech  or  writing,  but  who  shows  a  retardation  of 
two  or  thro©  years  (according  to  the  rules  already  indicated),  in  his 
school    studies,  this    retardation    not    being    due    to    insufficient    or 
irregular  attendance  "  (p.  78). 
It  will  be  observed  that  this  definition,  like  tho  statutory  definitions  of 
the   Acts  of    1899   and    1913  so   far  as   they  refer  to   children,  treats   feeble- 
mindedness as  characterised  primarily  by  inability  to  profit  by  the  instruction 
in  the  ordinary  school. 

Table  of  Retardation  and  Advancement. 
Without  further  modification,  therefore,  tho  figuros  in  the  age-and-ability 
table  (Table  IX.)  have  been  rearranged  according  to  this  plan — the  plan 
adopted  in  tho  retardation-table  for  "  dofoctives  "  (Table  V.).  Tho  rear- 
rangement is  shown  in  Table  XT.  It  gives  tho  number  of  children  in  each 
class  bolow  or  above  tho  class  they  should  be  in,  by  one,  two,  three  or  more 
school  years,  or  by  none. 

I1)  See  also  Memorandum  I.,  pp.  11,  14. 
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TABLE   XI.     ORDINARY 


Distribution  of  Backwardness  and 


Table  showing  number  of  children  at  each  age  below,  at,  or  above  the  "modal" 

(Figures  in  brackets 


Degree  of  Backwardness 

Age. 

-  6  years. 

-  5  years. 

-  4  years. 

-  3  years. 

-  2  years. 

-  1  year. 

3  — 

•• 

•• 

•• 

•• 

4  — 

■■ 

.•■ 

5  — 

•- 

544 
(16-9) 

6   — 

26 

(0-7) 

081 
(19-6) 

7  — 

43 

(1-2) 

871 
(24-4) 

8  — 

2 

(0-1) 

87 
(2-5) 

1,075 
(31  S) 

9  — 

, 

•• 

14 

(0-4) 

287 
(8-7) 

938 
(28-3) 

10  — 

6 

(0-2) 

08 
(2-1) 

361 

(10-9) 

964 
(29-0) 

11   — 

•• 

15 
(0-5) 

89 
(2-7) 

484 

(13-3) 

942 
(29  0) 

12  — 

3 
(0-1) 

25 
(0-8) 

142 

(4-3) 

501 
(15-2) 

907 
(27  •  6) 

13  — 

1 

(0-0) 

8 
(0-3) 

58 
(1-9) 

242 

(7-9) 

448 
(14-6) 

770 

(25-1) 

14  — 

•• 

1 

(0-2) 

7 
(1-0) 

13 

(3-0) 

26 
(6-0) 

111 
(25-4) 

15  — 

•• 

•• 

•• 

•• 

6 
(4-3) 

42 

(30-0) 

Total    number    of    children 
backward  or  advanced  by 
the   number  of  years   in- 
dicated . 

1 

(0-003) 

12 
(0-037) 

111 
(0-32) 

570 
(1-79) 

2,219 
(6-94) 

7.845 
(24-54) 

(33-06) 
Below  Age. 
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EMENTARY  SCHOOLS. 


vancement  in  Educational  Ability. 


prevalent  class  for  their  age  by  the  number  of  years  indicated, 
e  percentages.) 


Advancement. 

0 

+  1  year. 

+  2  years. 

+  3  years. 

+  4  years. 

age. 

•• 

235 

(99-6) 

1 

(0  4) 

230 

(100) 

1,072 
(86-5) 

107 
(13-4) 

1 

(0-1) 

1,240 
(100) 

2,224 
(69-1) 

451 

(14-0) 

•• 

•• 

3,219 
(100) 

2,287 
(65-8) 

403 
(13-3) 

20 
(0  0) 

•• 

3,477 
(100) 

2,192 
(01-4) 

442 

(12-4) 

22 

(0-0) 

1 
(0-0) 

3,571 

(100) 

1,014 
(47-3) 

558 
(10-4) 

74 
(2-2) 

1 
(0-0) 

3,411 

(100) 

1 ,388 
(41   0) 

577 
(17-4) 

100 

(3  0) 

4 
(0-2) 

2 
(01) 

3,310 
(100) 

1,140 
(313) 

005 

(18-2) 

154 

(4-7) 

21 

(0  0) 

3,319 
(100) 

994 
(30  0) 

577 
(17-7) 

201 

(0-2) 

3,252 
(100) 

MS 

(29-9) 

001 
(201) 

00 
(2-0) 

•■ 

3,290 
(100) 

1,154 

(37-7) 

301 
(9-8) 

81 
(2-7) 

3,003 
(100) 

177 
(40-8) 

102 
(23-3) 

•• 

437 
(100) 

92 
(65-7) 

•• 

140 
(100) 

15,319 
(47-92) 

5,139 
(10  08) 

720 

(2-25) 

27 
(0-085) 

2 

(0-000) 

31 ,905 
(100) 

(47-92) 
At  Age. 

(18-42) 
Above  Age. 

28 

Apparent  Prevalence  of  Backwardness. 

In  this  table  the  last  two  lines,  giving  totals  and  percentages,  yiold 
a  striking  summary  of  the  distribution  of  backwardness  and  advancement 
among  tho  childron  of  the  borough.  Figure  4  shows  the  frequencies  diagram- 
matically. 

Of  the  children  over  nine  and  under  fifteen,  attonding  tho  ordinary  schools 
of  the  borough,  nearly  seven  hundred  appear  backward  by  three  years  or  more  : 
to  be  precise,  692,  or  about  4-2  per  cent.  These  numbers  would  more  than 
re-fill  all  the  special  (M.D.)  schools  of  the  borough  notwithstanding  that  their 
accommodation  is  in  proportion  nearly  twice  as  great  as  that  of  other  boroughs 
(626  for  1915-16),  and,  of  course,  also  contemplates  children  under  nine  and 
over  fourteen. 

If  we  extend  tho  lower  ago  limit  from  nine  to  five,  and  if  wo  further  include 
thoso  backward  by  two  years,  the  apparent  numbor  rises  to  nearly  three 
thousand,  or  about  one-tenth  of  all  between  five  and  fifteen  :  the  exact  figures 
are  2,907  individuals,  or  9-53  per  cent.  In  addition,  25'6  per  cent.,  or  more 
than  a  quartor,  appear  a  year  behind  their  actual  age.  Barely  one-half,  46-4 
per  cent.,  are  assigned  to  a  grade  or  standard  assumed  as  normal  for  their  age. 

Sex-Differences. 

In  Tables  XII.  and  XIII.  the  percentages  of  children,  classed  below,  at 
or  above  their  ago,  are  shown  separately  for  the  Boys'  and  Girls'  departments 
and  for  Council  and  Non-provided  schools.  Owing  to  their  small  and  irregular 
numbers,  children  under  eight  and  over  fourteen  are  not  included. 


TABLE   XII— ORDINARY   ELEMENTARY   SCHOOLS. 


Distribution  of  Educational  Ability  in  Boys'  and  Girls'  Departments  in  Council 
and  Non-provided  Schools.1 


Percentages  of  children  (aged  8 — ■  to  13 — )  in  classes  below,  level  with,  or  above  those 
corresponding  with  their  age. 


Below  age.                   j  At  age. 

Above  age. 

Years 

-6 

-5 

-4 

-3 

-2 

-1 

0 

+  1 

+  2 

+  3 

+4 

Council  Schools,  Boys' 

0-01 

0-07|  0-7|  3-1 

11-629-9 

359 
359 

15-4    3-2 

012 

000 

454 

18-7 

Council  Schools,  Girls' 

o-oo 

0-03 

0-3    25 
41-0 

9-8 

290 

j 

39  1 
39  1 

166 

2-5|o-16 

001 

193 

Non-provided  Schools,  Boys' 

000 

0  0.-) 

0-2 

3-6 

12-3 

31-9 

i 

374 
37-4 

12-7 

1-8000 

005 

48-1 

14-5 

Non-provided  Schools,  Girls' 

000 

0-12 

I'll  4-1 

154 

33-0 

350 
350 

94 

i-e|o-27 

000 

1 

53-7 

V 

11-3 

(')  In  comparing  Council  and  Non-provided  schools,  the  figures  for  Central  schools,  included 
in  Table  VII.,  have  been  omitted  from  the  figures  for  Council  schools  in  Tables  XII.  and  XIII. 
and  Figure  4. 
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TABLE  XIII.— ORDINARY  ELEMENTARY  SCHOOLS. 


Distribution  of  Educational  Ability  in  Council  and  Non-provided  Schools  and  in 
Boys'  and  Girls'  Departments.1 


Percentages  of  children  (aged  8—  to  13 — )  in  classes  below,  level  with,  or  above  those 
corresponding  with  their  age. 


Below  age. 

At  age. 

Above  age. 

Years 

-6 

-5 

-4 

-3 

-2 

-1 

0 

+  1 

+  2 

+  3 

+  4 

Council  Schools 

0  007 

0-05 

05 

2-8 

10-729-4 

37-5 

37-5 

160  2-9  0-140007 

V  _.                                                             I 

43-5 

190 

Non-provided  Schools 

000  009 

0-73-7 

14-2 

31-6 

37-2 
37-2 

10-6 

1-7  0150-02 

J 

50-3 

V 

12-5 

Boys'  Departments 

001 

006 

o-e|3-2 

11-8 

30-3 

j 

36-3 
36-3 

14-8 

2-8|o-09 

001 

460 

17-7 

Girls'  Departments 

000 

005 

0-5|2-9 

11-2300 

38-0 
3S0 

14-8 

2-3|o-19 

001 

J 

44-7 

17-3 

The  differences  between  the  boys'  and  girls'  departments  are  slight  and  con- 
flicting. In  Council  schools,  retardation  is  exhibited  more  frequently  among 
the  boys.  This  is  in  conformity  with  the  statement  of  Binet  and  Simon  ; 
they,  however,  only  investigated  certain  selected  schools.  In  Non -provided 
schools,  it  is  the  girls  who  show  the  more  retardation.  The  figures,  therefore, 
appear  influenced  by  the  type  of  school. 

Differences  between  Council  and  Non-provided  Schools. 

Between  Council  and  Non-provided  schools  the  differences  are  consistent 
and  marked.  In  Council  schools  there  are  only  43-5  per  cent,  below  the  level 
of  their  age.  In  Non-provided  schools  there  are  50-3  per  cent.,  practically 
one-half.  The  discrepancy  is  greatest  in  the  case  of  tho  girls.  Here  the 
figuros  are  41-6  per  cent,  for  Council  schools,  and  53-7  per  cent,  for  Non- 
provided  schools  a  difforonce  of  over  12  per  cent.  Of  the  743  girls  aged  12 
and  13  in  the  Non -provided  schools,  28  are  actually  backward  by  fovir  years 
or  more  ;  that  is,  a  proportion  of  about  one  in  twonty -seven.  The  difference 
in  distribution  for  the  two  types  of  schools  is  shown  diagrammatically  in 
Figure  4.  - 

Apparent  Form  of  Total  Distribution. 

When  all  age-groups  are  thrown  together,  tho  distribution  of  backward- 
ness and  retardation  is  found  to  conform  to  no  simple  curve.  Its  form  is 
both  asymmetrical  and  peaked.  The  possible  explanations  of  these  peculiarities 
call  for  a  brief  and  somewhat  technical  discussion. 

(')  In  comparing  Council  and  Non-provided  schools,  the  figures  for  Central  schools,  includod 
In  Table  VII.,  have  been  omitted  from  the  figures  for  Council  schools  in  Tables  XII.  and  XIII. 
and  Figure  4. 
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Distribution  "  Skewed  "  by  Choice  of  Norm. 

The  asymmetry,  uncritically  accepted,  would  lend  colour  to  a  contention 
familiar  in  individual  psychology,  namely,  that  human  ability  is  distributed 
unequally — inferior  variations  being  greater  and  commoner  than  superior.  The 
backward  children  appear  to  be  nearly  twice  as  numerous  as  the  advanced. 
Below  the  class  assigned  to  their  age,  there  are,  in  all,  over  ten  thousand  children 
(10,758)  ;   above  there  are  barely  six  thousand  (5,888). 

The  disproportion  may  be  explained  apart  from  psychological  hypothesis. 
The  data  are  imperfect :    the  analysis  too  coarse. 

As  we  have  seen,  the  brighter  children  of  the  higher  ages  are  but  partially 
represented.  This  is  again  evident  in  the  body  of  Table  XI.  In  the  pyramid  of 
figures,  near  the  bottom  right-hand  corner,  a  large  gap  has  been  excised. 

This  initial  asymmetry  is  enhanced  by  the  simple  classification  used.  We 
have  worked  by  entire  standards,  taking  each  successive  standard  as  correspond- 
ing to  each  successive  ago.  In  classifying  each  ago -group,  a  central  or  zero  class 
has  been  chosen  whose  mid-value  is  higher  than  the  exact  arithmetic  mean.  For 
example,  more  children  aged  13-appear  in  standard  VII.  than  in  any  other  class. 
Hence,  we  have  taken  standard  VII.  as  the  normal  level  for  thirteen,  the  highest 
class  for  the  oldest  age  ;  and  have  designated  all  in  standard  VI.  or  below  as 
backward.  But  ability  does  not  develop  in  sudden  and  complete  instalments. 
Like  the  line  of  time,  clipped  conventionally  into  discrete  years,  it  really  forms  a 
continuous  scale.  Our  units  or  "  classes  "  may,  therefore,  be  regarded  as  divisible 
at  any  point  into  fractions.  With  this  treatment  the  exact  average  or  mean  no 
longer  coincides  with  the  class  chosen  as  a  whole  to  represent  the  prevalent  level 
or  "  mode."  It  falls  below.  The  mean  level  for  age  thirteen  now  proves  to  bo  at 
St.  6-78,  i.e.,  near  the  top  of  that  section  of  ability  described  as  standard  VI.  For 
purposes  of  organization,  perhaps,  all  the  thirteons  estimated  as  of  standard  VI. 
ability  may  roughly  be  described  as  a  year  behind  their  class  ;  but  for  purposes 
of  psychological  measurement  the  undivided  year  appreciably  exaggerates  the 
amount  of  their  retardation.1 

Accordingly,  before  accepting  the  final  distribution  as  markedly  asym- 
metrical, we  must  re -classify  our  data  about  a  more  exactly  calculated  norm. 

Distribution  "Peaked"  by  Choice  of  Unit. 

The  distribution  of  the  retardation-table  differs  from  the  normal  in  being  not 
only  skewed,  but  also  peaked.  This  can  be  seen  by  comparing  the  contour  shown 
in  Figure  4  with  that  of  the  normal  distribution  shown  in  Figure  7.  The  central 
column  is  stacked  up  like  a  factory  chimney  among  the  adjacent  blocks,  instead 
of  merely  rounding  off  the  summit  of  a  chance -thrown  heap.  Not  only  are  the 
numbers  unequally  distributed  on  either  side  of  the  middle  class,  but  in  the 
middle  class  itself  the  numbers  are  far  too  high.  Such  a  distribution  is  obtained 
by  mixing  two  or  more  groups  scattered  differently  about  their  average.  Ages 
three  and  four,  where  few  fall  outside  the  normal  classes,  have  been  superposed 
upon  ages  twelve  and  thirteen,  where  the  individuals  vary  up  and  down  the 
entire  school  scale.  This  generates  a  distribution  shaped  like  an  inverted  "  T." 
The  addition  of  the  other  ages  fill  up  the  angles  betwsen  the  three  limbs,  but  not 
completely. 

If  we  allow  for  the  gaps  left  by  the  absent  brighter  children  of  older  ags,  the 
range  of  variation  will  be  seen  steadily  to  increase  from  age  to  age.  It  is  this 
which  produces  the  pyramidal  arrangement  of  Table  XI.  As  with  the  "defectives," 
the  divergence  of  a  single  year  appears  to  signify  far  less  at  the  higher  ages  than 
at  the  lower.  Hence,  any  comparable  measure  of  backwardness  or  advancement 
must  not  be  couched  in  terms  of  actual  years  ;  with  increasing  ago  the  figure 
obtained  in  years  must  be  progressively  reduced  ;  and  the  amount  of  reduction 
will  depend  inversely  upon  the  average  range  of  variation  in  each  successive  age- 
group. 

Accordingly,  before  our  data  are  reclassified,  we  must  find  for  each  age, 

not  only  a  more  exact  central  value,  but  also  a  unit  of  scale  more  nearly  uniform. 

(*)  In  a  (froup  that  is  slightly  skewed,  the  choice  of  the  "  mode  "  as  "  norm  "  MOSMUitr 
enhances  the  apparent  asymmetry,  that  of  the  "  mean  "  reduces  it,  that  of  the  "  median  " 
would,  by  definition,  abolish  it  altogether. 


Figure  5. 
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The  Standard  Deviation,  and  its  Correlation  with  Age. 

The  extent  to  which  children  of  a  given  age  vary  up  and  down  the 
scholastic  scale  may  be  measured  in  several  ways.  The  simplest  would  be 
to  take  the  individual  deviations  above  or  below  the  average  for  the  group, 
ignore  the  direction  of  the  deviation  or  "  sign,"  and  calculate  their  arithmetic 
mean.  For  statistical  purposes,  it  is  better  first  to  square  the  deviations, 
and  then  to  take  the  square  root  of  their  mean.  This  more  elaborate  calculation 
automatically  eliminates  the  difference  of  "  sign,"  and  gives  greater  weight  to 
extreme  deviations.  The  measure  thus  obtained  for  scatter,  dispersion,  varia- 
bility, or  spread,  within  each  group,  is  its  Root-Mean-Square  (or  "  Standard  ") 
Deviation. 

The  standard  deviations  for  the  several  ages  and  grades  are  given  in 
Table  X.  Except  where  the  age-groups  are  small  in  number  or  selected  in  kind, 
the  increase  with  age  is  fairly  regular.  This  tendency  is  illustrated  in  Figure  5. 
A  close  inspection  of  the  points  there  plotted  suggests  that  the  standard  devia- 
tion increases  at  a  rate  which  is  slightly  more  rapid  in  the  earlier  years, — from  age 
7,  and  perhaps  before,  as  far  as  age  10, — and  at  a  gradually  decreasing  rate 
thereafter.  But,  for  practical  purposes,  age  and  variability  may  be  taken  as 
directly  proportional.  If  we  assume  that  the  standard  deviation  is  one-tenth 
of  the  age  last  birthday,  we  obtain  for  the  diagram  a  straight  line,  which,  between 
the  ages  of  four  and  thirteen,  fits  the  observed  rosults  sufficiently  well.  Within 
the  limits  of  the  standard  deviation,  measured  on  both  sides  of  the  mean  level, 
68"3  per  cent,  of  the  whole  group  will  be  included.  Thus,  about  two-thirds  of 
the  group  agod  ten  will  lie  between  the  average  level  of  the  nine3  and  the  average 
level  of  the  elevens.  One-sixth  will  lie  below,  one-sixth  above.  In  this  sense, 
therefore,  we  may  say  that,  in  educational  ability  normal  children  tend  to  vary 
above  and  below  t/ie  average  level  for  their  age  as  follows  : — 
at  the  age  of  10,  by  at  least  1  year, 
at  the  age  of  5,  by  just  -5  (half)  of  a  year, 

at  the  age  of  15,  in  all  probability,  by  nearly  l'&  (one  and  a  half)  years, 
and  throughout,  by  about  one-tenth  of  their  age. 

Comparison  of  Physical  and  Mental  Variability. 

For  confirmation  it  would  be  most  suggestive  to  compare  figures  for 
physical  variability.  Unfortunately  reports  are  usually  content  with  averages. 
Stldom  do  they  provide  measures  of  the  range  of  deviation.  In  an  appendix, 
therefore,  I  have  given  rough  figures  for  height  and  weight  (Tables  XXX.  and 
XXXI.).  It  will  be  seen  that  standard  deviations  steadily  increase  with  in- 
creasing age  ;  even  when  reduced  to  a  pereentago  of  the  age-average,  variability 
tonds  slightly  to  increase.  Here,  thoreforo,  we  appear  to  have  a  general  law. 
Measured  by  the  absolute  units  of  the  original  measurements,  the  differences 
between  individuals  tend  to  grow  larger  as  the  individuals  themselves  grow  older. 
There  is  a  practical  corollary.  The  increased  differentiation  manifested  at  higher  ages 
demands  a  corresponding  increase  of  differentiation  in  the  education  then  provided. 

For  height,  as  for  educational  ability,  the  standard  deviation  about  the 
middle  of  the  school  career  is  roughly  equal  to  the  annual  increment — perhaps 
a  little  over.  For  weight  it  is  equivalent  to  an  increase  of  about  1J  years.  So 
far  as  these  limited  measurements  go,  educational  variability  appears  to  be  of 
much  the  same  order  as  physical  variability.  Now  there  is  reason  to  believe  that 
in  higher  montal  capacities  individuals  differ  far  more  than  in  height  or  weight. 
In  tests  of  intelligence  consecutive  age-groups  overlap  considerably.  The 
standard  deviation  is  about  1  \  mental  years.  We  may,  therefore,  surmise  that 
education  makes  too  much  for  uniformity.  It  may  force  up  the  backward. 
But  it  fails  to  push  on  the  brightest  to  the  utmost  of  their  potentialities.  Further 
enquiry,  however,  is  needed  to  establish  this  conjecture. 
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B.—  RE-ANALYSIS. 

MEAN    AS    NORM:     STANDARD    DEVIATION    FOR    EACH    AGE    AS    UNIT. 
Re-calculation  of  Frequencies  for  Total  Retardation  and  Advancement. 

We  have  now  an  equivalent  unit  in  terms  of  which  advancement,  back- 
wardness and  deficiency  may  comparably  be  measurod  at  different  ages.  This 
unit  must  bo  substituted  for  the  "mental  year"  or  intact  "class"  before 
calculating  the  total  figures  for  the  new  retardation-tables. 

Upon  this  basis,  all  the  school-children,  both  "normal  "  and  "defective," 
have  been  reclassified.  Children  over  eight  and  under  fourteen  alone  have 
been  retained.  Below  and  above  this  range,  as  we  have  seen,  the  age-groups 
are  somewhat  selected,  and  the  estimates  somewhat  distorted.  For  each  age- 
group  the  original  distribution  has  been  smoothed.  The  scale  has  been 
redivided,  with  the  fractional  mean  of  the  age-group  as  zero,  and  tho  standard 
deviation  of  the  age-group  as  unit.  The  original  classes  have  been  split  by 
the  limits  thus  interposed  ;  tho  frequencies  have  been  apportioned  anew  among 
the  sections  into  which  ability  has  been  thus  marked  off ;  and  by  reference 
to  the  original  estimates  and  the  results  of  the  experimental  tests,  tho  redistri- 
bution has  been  checked.  The  ultimate  residts  are  shown  in  Table  XIV. 
A  similar  redistribution  for  the  children  of  the  special  (M.D.)  schools  is  given 
in  Table  XV. 


TABLE    XIV.— ORDINARY    ELEMENTARY    SCHOOLS. 
(Ages  8-  to  13-  only.) 


Distribution  of  Educational  Ability  with  Standard  Deviation  as 
Unit  of  Classification. 


Table  showing  number  of  children  at  each  age  deviating  from  the  average  for  their  age 
by  0,  I,  2,  or  more  times  the  Standard  Deviation  of  the  whole  age-group.  {Note. — ■ 
Standard  Deviation  of  any  age-group  when  measured  in  terms  of  mental  years 
approximately  equals  one-tenth  of  the  age.) 


Deviation. 

Age. 

Total. 
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-8 

-2 

-1 
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+  1 

+  2 
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+  4 
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S.D. 

S.D. 

S.D, 

S.D. 

S.D. 

S.D. 

S.D. 

S.D. 

S.D. 

S.D. 

S.D. 

8  — 



1 

21 
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855 
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28 

1 
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TABLE  XV.— SPECIAL  (M.D.)   SCHOOLS. 
(Ages  8-  to  13-  only.) 


Distribution  of  Educational  Ability  with  Standard  Deviation  as 
Unit  of  Classification. 


Table  showing  number  of  defectives  at  each  age  deviating  from  the  average  level  of 
normals  of  corresponding  age  by  0,  I,  2,  or  more  times  the  Standard  deviation  of  the 
"normal"  age-group,  (Note. — Standard  deviation  of  any  age-group  when  measured 
in  terms  of  mental  years  approximately  equals  one-tenth  of  the  age.) 


Deviation. 

Total 

Age. 

-7 

S.D. 

-6 
S.D. 

-5 
S.D. 

-4 
S.D. 

-3 
S.D. 

-2 
S.D. 

-1 

S.D. 

for  eaoh 
age. 

8— 
»— 
10— 
11— 
12— 
13— 

2 
2 

1 
1 

11 

10 

5 

9 

7 
10 

15 
22 
24 
19 
35 
34 

8 
19 

47 
53 
39 
26 

4 
16 
29 
24 

8 
12 

1 

1 
5 

1 

1 

41 
71 
110 
106 
90 
83 

Total  for  each  degree  of 
deviation. 

6 

52 

149 

192 

93 

8 

1 

501 

Numbers     expected     for 
each  decree  of  devia- 
tion in  a  total  popula- 
tion    normally    distri- 
buted. 

| 

i 

79 

206-9 

2090-3 

8336-9 

0-12 

(N.B. — The  total  population  is  assumed  to  have  the  same  variability  as  the  "  normals  "  of 
the  borough  investigated,  and  to  number  34,493, — the  proportion  of  "  defectives  "  to  total 
population  being  made  the  same  as  for  all  Loudon,  viz.,  about  1'45  per  eont.) 

Much  of  tho  apparent  asymmetry  has  now  vanished  from  the  normal  ago- 
groups  ;  although  it  is  still  discernible  in  ago  thirteen  and  perhaps  age  eight. 
Further,  the  figures  for  each  section  now  extend  over  a  range  wliich  is  similar 
for  every  age.  For  measures  of  inborn  ability  this  seoms  correct.  Inborn 
differences  betweon  individuals  must,  by  definition,  be  considered  to  remain, 
in  spite  of  growth,  approximately  constant.  Apart  from  illness,  or  othor 
special  causo,  a  child  born  normal  does  not  become  defective.  Nor  can  a 
defoctive  grow  up  into  a  normal.  But  from  the  standpoint  of  practical 
administration,  a  deviation,  wliich  is  insignificant  in  oarly  years,  may  well 
develop  graver  practical  consequencos  later  on.  Childron  classed  together  as 
infants  may  be  unable  to  associate  for  joint  work  when  nearly  adult.1 

For  more  measurement,  then,  the  units  employed  at  different  ages  are  now 

equivalent.       Honce,  the  figures  for  each  degree  of  deviation  may  legitimately 

be  added.       The  resultant  totals  indicate  the  final  form  of  distribution.       It 

is  given  diagrammatically  in  Figure  6.       To  show  columns  representing  50  to 

190  childron  upon  the  same  diagram  as  4,000  to  7,000,  the  vertical  scale  has 

been  condensed  progressively  towards  its  upper  end.       This  has  been  done  by 

making  the  heights  of  the  columns  proportional  to  the  logarithms  of  tho  numbers 

represented  instead  of  to  the  numbers  themselves.       The  frequencies  for  tho 

"  defectives,"  similarly  re-calculated,  are  shown  in  rod. 

t1)  \Y<:  are  here  again  in  contact  with  the  theoretical  distinction  between  ability  and  attain- 
-.  Roughly,  we  might  define  ability  as  a  capacity  purely  innate,  and,  therefore,  constant  ; 
while  attainments  accumulate  progressively  with  age.  The  justification  for  identifying  the  two 
in  preliminary  enquiries  lies  in  the  fact  that,  in  the  concrete,  effective  ability  inevitably  depends 
upon  acquired  attainments,  and,  even  in  the  abstract,  ability  must  largely  be  regarded  as  power 
to  acquire,  and,  therefore,  be  measured  through  attainments,  lint  the  whole  question  is  further 
complicated  by  the  probable  existence  of  individual  differences  in  innate  potentialities  for 
postnatal  growth,  in  the  sense  of  intrinsic  and  spontaneous  mental  development  apart  from  all 
acquisition  of  knowledge  or  skill. 
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This  diagram,  then,  yields  perhaps  the  best  picture  of  the  distribution 
of  educational  ability  among  ordinary  and  defective  children  within  a  single 
borough. 

Final  Form  of  Distribution. 

Thus  readjusted,  the  distribution  approximates  more  closoly  to  the 
"  normal  curve."  The  similarity  can  be  seen  by  comparing  the  observed 
totals  given  in  Table  XIV.  with  the  numbers  beneath,  calculated  upon  the 
hypothesis  of  normal  distribution.1  The  form  of  distribution  is  less  skew  and 
very  much  flatter  than  before.  From  2  S.D.  onwards,  the  higher  groups  still 
contain  rather  fewer,  the  lower  rather  more,  than  we  mig'-it  expect  by  chance. 
But  the  central  section,  0  S.D.,  contains  appreciably  less  ;  the  peak  has  gone. 
Some  asymmetry,  due  to  the  original  data,  necessarily  remains,  and  the  com- 
bination of  slightly  asymmetrical  groups  would  naturally  yield  a  flatter  final 
form.  Apart  from  these  disturbance:;,  attributable  chiefly,  it  would  seem, 
to  observational  error,  the  results  are  consistent  with  the  hypothesis  that, 
like  physical  stature  and  many  other  anthropological  features,  but  unlike 
wealth  or  land,  educational  ability  is  normally  or  nearly  normally  distributed 
among  the  population.2  The  practical  importance  of  this  has  already  been 
remarked  in  discussing  the  apparent  normality  of  the  central  age-groups  (p.  23). 
A  precise  test,  however,  for  normality  is  precluded  by  the  coarse  grouping  of 
our  initial  estimates  ;  their  whole  range  covered  only  a  dozen  grades  and 
standards.  Nor  can  we  prove  the  intervals  between  the  grades  and  standards 
to  be  strictly  equal  throughout  or  the  scale  uniform,  as  we  havo  assumed.  Final 
verification,  therefore,  must  await  the  results  of  minuter  modes  of  measurement. 

Comparison  of  "Normals"  and  "Defectives." 

Between  the  "  normals  "  and  the  "  defectives  "  there  is  a  distinct  overlap. 
The  overlap  appears  far  smaller  in  educational  ability  than  in  general  intelli- 
gence.3 Yet  the  one  group  still  merges  continuously  into  the  other.  There 
is  no  gap. 

The  apparent  amount  of  overlap  is  affected  by  at  least  two  causes.  First, 
the  proportion  of  defectives  to  normals  is  unusually  large.  In  a  diagram 
given  by  the  Medical  Officer,  showing  the  geographical  distribution  of  mentally 
defective  children  throughout  London,4  the  maximum  proportion  of  "defectives  " 
is  found  in  the  northern  area  of  the  borough  hero  studied,  together  with  two 
or  three  smaller  and  exceptional  districts.  For  the  ages  with  which  we  are 
working,  the  percentage  in  the  borough  surveyed  is  nearly  twice  (1-73  times) 
as  large  as  the  average  for  the  other  boroughs.  But  the  special  schools  of  the 
borough  are  not  recruited  solely  within  the  borough  boundaries.  If  we  assume 
that  the  percentage  of  defectives  is  the  same  as  for  all  London — namoly,  within 
these  ages,  1-45  per  cent. — then  the  total  population  from  which  they  have 
been  selected  must  number  not  19,645  but  33,493.  If  we  supposo  this  popula- 
tion to  have  the  same  variability  as  the  ordinary  school  children  here  surveyed, 

C1)  On  attempting  to  test  "  goodness  of  fit  "  In  the  visual  manner,  X"  proves  to  be  43*1, 
which  for  9  groups  gives  P  = '000,003,  i.e..  the  observed  distribution  might  be  expected  once  in 
300,000  trials,  if  the  sample  were  taken  from  a  population  strictly  governed  by  the  law  of  tho 
"  normal  "  curve.  But  with  the  large  sample,  rough  estimates,  and  coarse  grouping  here 
employed  the  criterion  is  hardly  applicable. 

(a)  In  a  preliminary  non-technical  account  it  seems  more  important  to  emphasise  the 
approximation  to  normality.  In  a  more  technical  discussion  emphasis  would  perhaps  be  thrown 
rather  upon  the  fact  that  this  approximation  was  by  no  means  perfect.  Keasons  might  be  adduced 
for  expecting  that,  in  fact,  the  distribution  of  ability  is  probably  not  quite  normal — especially 
among  growing  children,  and  the  lower  or  backward  tail  is  probably  the  longer.  In  any  case,  it 
should  be  remembered  that  the  "  normal  "  curve  is  but  one  abstract  form  of  an  infinite  series 
of  ourves.  It  provides  a  convenient  generalisation  for  further  deductions.  Hut  there  is  no  grand 
a  priori  reason  why  we  Bhould  expect  our  data  precisely  to  conform  with  it. 

(s)  Compare  ItepoH  by  the  Council's  I'si/cholonist.  February,   1915,  Diagram,  p.  5. 

(*)  Annual  Report  of  the  Council,  1913,  vol.  III.,  Public  Health,  p.  21G,  Diagram  C 
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and  to  be  distributed  "normally,"  then,  instead  of  only  1,441  "normals" 
below  -1-5  S.D.,  we  should  have  2,302  (the  theoretical  frequencies  for  such  a 
normal  tail  are  given  in  Table  XV.)-  But  in  the  classes  beyond  -3  S.D.  the 
high  number  of  defectives  could  not  possibly  be  obtained  on  these  assumptions. 
Among  these,  therefore,  we  may  surmise  that  a  number  of  truly  abnormal  or 
pathological  cases  are  intermixed.  The  variability,  however,  of  the  ordinary 
children  is  undoubtedly  too  small.  Many  of  the  brightest  children  we  have 
seen  are  not  included.  Many  of  the  backward  are  probably  displaced  too 
near  to  the  average  for  their  age.  Hence,  tho  statistical  evidence  for  the 
existence  of  a  distinct  species  of  pathological  "  defectives,"  unobtainable  by 
normal  variation  of  a  vast  normal  group,  and  distinguishable  from  extreme 
cases  of  mere  backwardness,  remains  inconclusive.  The  experimental  study 
of  individual  children  nevertheless  corroborates  such  a  hypothesis. 

Apparent  Line  of  Demarcation  between  the  Ordinary  and  Defective  Child. 

The  distribution  of  the  "  defectives  "  is  not  symmetrical,  but  declines 
more  rapidly  upon  tho  higher  side  of  their  average  between  -4  and  —2  S.D. 
If,  however,  in  selecting  children  as  "  defectives,"  we  were  sharply  cutting  off 
the  tail-end  of  a  normal  distribution,  we  should  expect  the  fall  towards  the 
line  of  cleavage  to  be  even  more  abrupt  than  it  is. 

The  general  line  between  normals  and  defectives  seems  to  have  been  drawn 
by  those  who  nominate  or  admit  candidates  for  special  (M.D.)  schools  within 
this  borough  at  about  -3  S.D.  That  is  to  say,  a  child  who  is  retarded  by  more 
than  three-tenths  of  his  age  is  regarded  as  qualified  for  a  special  school.  In  this 
region  overlapping  is  greatest.  Between  -2-5  S.D.  and  -3-5  S.D.  fall  137 
normals  and  93  defectives. 

An  attempt  is  in  progress  to  follow  up  the  various  individuals  detected 
as  the  source  of  this  overlapping.  The  nine  children  in  ordinary  schools  who 
are  backward  by  four-  or  five -tenths  of  their  age,  might  well  have  been  admitted 
at  an  earlier  age  to  a  special  school.  The  nine  defectives  who  are  backward 
by  only  one-  or  two-tenths  of  their  age  might  well  be  returned  to  the  ordinary 
schools,  except  where  admitted  for  moral  rather  than  for  educational  or 
intellectual  defect.  The  mixed  group  who  are  backward  by  25  to  35  per  cent, 
of  their  age  are  border-line  cases,  some  of  whom  have  been  sent  to  special 
schools,  and  the  rest  left  in  ordinary  schools,  in  virtue  of  the  various  ways 
in  which  their  condition  was  interpreted  or  overlooked. 

It  is  satisfactory  to  find  that,  in  the  borough  under  review,  the  lino  of 
division  fluctuates  for  tho  most  part  within  a  single  year,  especially  when  it 
is  remembered  that  educational  deficiency  is  not  tho  sole  criterion.  This 
reduction  has  partly  boen  achiovod  during  the  past  eighteen  months.  (Com- 
pare my  earlier  Reports  to  the  Special  Schools  Sub-Committee  on  these  same 
schools.)  Over  London,  generally,  however,  standards  still  waver  enormously 
from  one  school  to  another. 

Line  of  Demarcation  between  the  Backward  and  the  Unretarded. 

The  lower  limit  for  tho  backward  child  in  the  ordinary  school  may  be 
assumod  to  coincide  with  tho  line  of  demarcation  for  defectives — namely, 
about  -3  S.D.  The  upper  limit  must  be  a  more  arbitrary  affair.  On  either 
side  of  the  three  middle  columns  of  Figure  6,  that  is,  beyond  -f-  or  -1-5  S.D., 
tho  frequencies  suddenly  drop.  In  the  middle  of  the  school  career,  at  tho 
ages  of  nine  to  twelve,  these  limits  correspond  to  a  range  of  about  three  school- 
years.  Within  thorn  fall  nearly  seven-eighths  (86-G  per  cont.)  of  a  "  normally  " 
distributed  age-group.  Below  will  fall  but  little  more  than  one-sixteenth  ; 
or,  allowing  for  asymmetry  and  over-rating,  perhaps  one-tenth.       The  usual 

c2 
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organisation  of  the  ordinary  school  may  well  be  expected  to  cater  for  the  central 
seven-eighths.  A  range  of  three  consecutive  classes  will,  as  a  rule,  include 
them.  The  lower  tenth,  however,  will  be  associating  with  children  very 
unequal  in  physical  and  moral  development,  for  with  the  oldest  children  a 
deviation  of  -  2  S.D.  will  mean  a  backwardness  of  nearly  three  years.  Here, 
then,  at  -1-5  S.D.  we  may  conveniently  fix  the  upper  limit  for  backward  children 
needing  accommodation  in  a  special  class.  Accordingly,  by  "  backward  "  may 
be  understood  children  who,  though  not  defective,  are  yet  unable,  about  the  middle 
of  their  school  career,  to  do  the  work  even  of  a  class  below  their  age  ;  or,  more  pre- 
cisely, children  who  are  retarded  by  15  to  30  per  cent,  of  their  age,  and,  therefore, 
deviate  below  the  normal  by  about  twice  the  average  (or  "  standard  ")  deviation  of 
individuals  of  the  same  age-group. 

To  the  -  2  S.D.  section  1,295  ordinary  children  are  assigned  :  these  are 
backward  by  two-tenths  of  thoir  age.  If  we  include  the  section  below,  the 
figure  rises  to  nearly  fifteen  hundred.  This  constitutes  a  much  smaller  estimate 
than  that  obtained  from  the  preliminary  analysis.  The  alteration  is  due 
to  the  enlargement  of  the  unit  of  measurement,  and  the  lowering  of  the  average  ■ 
level,  chiefly  affecting  the  older  years.  The  new  figure  is  doubtless  an  under- 
estimate. First,  the  brightest  children  over  ten  havo  not  been  included  in 
calculating  the  average,  having  left  for  higher  schools.  Hence,  the  averages 
for  older  ages  are  too  low.  Secondly,  older  children  who  are  backward,  have 
been  assigned  to  classes  nearer  to  the  average  level  than  their  ability  alone 
would  warrant.  Allowance  for  this  in  toachers'  estimates  has  been  made 
with  caution  ;  but  its  influence  must  still  remain.  Finally,  for  older  children 
the  actual  number  of  years  or  classes  by  which  they  are  retarded  should  perhaps 
have  greater  weight  in  school  organisation  than  the  reduced  psychological 
measure  of  thoir  mental  deviation.  A  backwardness  of  four  years  at  fourteen 
has  been  treated  theoretically  as  no  graver  than  a  backwardness  of  two  years  at 
seven.  But  it  is  far  more  serious  to  place  the  child  of  fovirteen  in  standard  IV. 
side  by  6ide  with  children  of  ten  or  even  eight  and  seven,  than  to  associate  a 
backward  child  of  seven  with  children  only  five. 

On  further  investigation  as  to  how  many  of  those  omitted  by  the  re-analysis 
should  be  added  in  view  of  these  considerations,  the  estimate  rises  to  2,018. 
In  round  numbers,  then,  over  two  thousand  children  in  this  borough — at  the  very 
least,  10  per  cent,  of  the  senior  school  population — are  definitely  backward. 

The  returns  of  school  medical  officers  in  various  parts  of  the  country  often 
include  estimates  as  to  incidence  of  backwardness.  In  those  available,  tho 
percentages  in  towns  alone  range  from  0'8  at  Leeds  to  14-6  at  Sunderland. 
But  such  discrepant  figures  can  have  little  value.  It  is  evident  that  at  present 
there  is  no  generally  recognised  standard  of  backwardness. 

Causes  of  Backwardness  (Tentative  Suggestions  only). 

It  is  interesting  to  enquire  why  the  most  backward  of  all  have  escaped 
recommendation  for  special  instruction.  A  generous  explanation  is  that 
their  educational  backwardness  has  been  assigned  to  extraneous  causes,  such 
as     irregular    attendance,     rather    than    to    defective     intelligence.  Most 

frequently  the  causes  have  never  been  analysed  :  and  when  analysed,  the 
weight  assigned  to  them  depends  purely  upon  unverified  generalization  and 
personal  views.  In  following  up  the  various  individuals  an  attempt  is  being 
made  to  trace  the  chief  factors  to  which  backwardness  may  bo  assigned.  So 
far  as  it  ha'3  advanced,  the  investigation  does  not  show  any  constant  differ- 
ences in  conditions  between  the  more  backward  children  in  the  ordinary  schools 
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and  the  least  backward  cases  in  the  schools  for  the  mentally  dofoctive.  The 
chief  result  that  hitherto  has  emerged  is  that  backwardness  is  a  highly  complex 
condition,  attributable  to  a  variety,  and  usually  to  a  plurality,  of  converging  causes. 
The  following  is  a  very  rough  classification  of  the  chief  factors  hitherto  rovoalod. 

Figures  are  given  to  indicate  the  percentage  of  cases  which  has  been 
attributed  primarily  or  predominantly  to  each  factor.  The  numbers,  however, 
aro  based  upon  the  investigation  of  but  a  very  small  sample  (523).  No  allowance 
is  mado  for  the  multiplicity  of  causes  usually  discoverable  in  each  case.  No 
attempt  Is  made  to  estimate  the  relative  frequencies  of  the  numerous  con- 
tributory or  subordinate  factors,  commonly  associated  with  those  reputed 
to  be  the  primary  cause. 


CAUSES   OF   EDUCATIONAL   BACKWARDNESS. 

A.— Extraneous  or  Non-mental   Factors :  (the  backwardness  being 

secondary  or  acquired): ..         ..     39  per  cent. 

1.  Irregular  Attendance   (late  admission,  frequent  absence, 

or  prolonged  absence)  :  (a)  due  to  ill-health,  ex- 
clusion for  uncleanliness,  infectious  ailments,  etc.    .  .       5  per  cent. 

2.  Irregular  Attendance   (6)  duo   to  negligonce,  migration, 

etc.  . .  .  .  .  .  . .  .  .  . .  .  .       6  por  cent. 

3.  Inefficient    Teaching    in    earlier    years  :      discontinuity 

between  infants'  and  senior  departments  :    change 

of  teaching  methods  with  chango  of  school  . .       4  per  cent. 

4.  General  Physical  Defect  :   (general  constitutional  debility  ; 

lowered  vitality,  due  to  malnutrition,  loss  of  sleep, 
excessive  fatigue  from  out-of-school  employment, — ■ 
all  commonly  associated  with  bail  social  circum- 
stances)   . .  . .  . .  . .  .  .  . .  . .     10  per  cent. 

5.  Special  Physical  Defect  :    (a)  tonsils,  adenoids,  etc.         . .       3  per  cent. 

6.  Special    Physical    Defect  :     (6)    sensory, — deafness,    bad 

eyesight  ;  motor, — paralysis,  incoordination,  left- 
handedness  ;  articulative, — retarded  or  imperfect 
speech  development       .  .  . .  . .  . .  4  per  cont. 

7.  Defect      of      Character       ("laziness,"       "inattention," 

"  disobedience,"  "  temper,"  "  lack  of  interest," 
"  lack  of  will  power,"  etc., — usually  due  both  to 
inborn  instability  and  to  subsequent  life -history, 
but  in  varying  proportions)  :  (a)  chiefly  traceable 
to  repressed  emotional  experiences  (e.g.,  to  fright, 
resentment  against  unintentional  or  fancied  injustice 
from  parent  or  from  teacher)  . .  . .  . .       7  per  cent. 


B. — Intrinsic  or  Mental  Factors:  (the  backwardness  being  apparently 

primary  or  innate): ..  ..    01  per  cent. 

[not  including  B.  2.] 

1,  Weak  General  Ability,  i.e.,  inferiority  apparently  inborn, 
of  all-round  mental  efficiency,  often  hereditary,  but 
not  sufficiently  pronounced  to  be  denominated 
"  mental  deficiency  "    . .  , ,  , ,  , .  . .     11  per  cont. 
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2.  Weak    Specific    Ability    (inferiority,    apparently    inborn, 

of  particular  mental  functions  :  "  memory," 
"  attention,"  "  observation,"  "  judgment," 

"  reasoning,"  "  motor  co-ordination,"  hitherto 
obsorved  only  in  conjunction  with  other  factors 
(A,  4  ;    B  1,  3-7)  acting  either  as  cause  or  effect)      .  .  [22  per  <■'  n< .] 

3.  Weak  General  Educational  Ability  (i.e.,  inferiority,  ap- 

parently inborn,  affecting  efficiency  in  several  school 
siibjects,  often  hereditary,  but  unassociated  with 
marked  weakness  of  general  intelligence,  and  often 
compensated  by  non -scholastic  ability  and  interests)     15  per  cent. 

4.  Specific  Educational  Defect   (i.e.,  inferiority  apparently 

inborn,  affecting  one  group  of  allied  subjects  only, 
often  compensated  by  interest  or  aptitude  in  other 
special  directions)  :  (a)  chiefly  affecting  power  to 
manipulate  verbal  symbols  (reading,  spelling  or 
dictation)  .  .  .  .  . .  .  .  .  .  8  per  cent. 

5.  Specific  Educational  Defect  :    (6)  chiefly  affecting  power 

to  manipulate  abstract  numerical  symbols  (number, 

arithmetic)  . .  . .  .  .  ...        . .  .  .       9  per  cent. 

0.     Defect  of  Character  :    due  chiefly  to  (6)  inborn  emotional 

or  moral  instability,  often  hereditary  .  .  .  .     11  per  cent. 

7.  Intrinsic  Irrogularity  of  Mental  Growth  :  (retarded  de- 
velopment, likely  to  be  compensated  later  on,  often 
associated  also  with  slow  physical  development,  but 
not  clearly  assignable  to  any  extrinsic  cause)  .  .       7  per  cent. 

Of  the  backwardness  that  is  secondary  or  acquired,  most  should  be  pre- 
ventable or  remediable.  Of  the  backwardness  that  is  apparently  primary 
or  inborn,  some  may  be  traceable  with  prolonged  observation  and  analysis 
to  extraneous  causes,  and  therefore  be  relegated  to  the  first  group.  The  re- 
mainder, though  hardly  preventable  without  the  indirect  application  of  eugenic 
principles,  may  still  prove  remediable  to  a  very  large  extent.  The  remedies 
must  be  partly  social,  partly  medical,  and  partly  educational.  With  the 
last  alone  are  we  here  directly  concerned. 

Methods  of  dealing  with  Backwardness  (Tentative  Suggestions  only). 

The  common  characteristic  of  backward  children  is  that  their  rate  of  educational 
progress  is  much  slower  than  that  of  the  mass  of  the  children  in  ordinary  schools. — 
about  three-quarters  of  the  normal  rate.  On  an  average  a  year  behind  at  five, 
two  years  behind  at  ton,  nearly  three  years  behind  at  fourteen,  they  pass  through 
only  seven  grades  and  standards  while  the  ordinary  child  passes  through  ten. 
The  ideal  arrangement,  therefore,  w-ould  be  a  series  of  classes  parallel  to  the 
customary  series,  where  promotion  was  slower,  or  the  increase  of  difficulty  less. 
Since  backwardness  affects  scholastic  and  abstract  work  more  than  practical  or 
concrete,  tho  curriculum  should  include  a  large  proportion  of  concrete  and 
manual  work  ;  and  the  teaching  methods  should  be  similarly  adapted.  Every 
appeal  should  be  made  to  the  nobler  emotional  susceptibilities — self-respect, 
musical  and  artistic  taste,  craftsmanship,  etc.  Additional  fresh  air  and  rest 
will  bo  needed  for  classes  in  poor  neighbourhoods  :  and  many  cases  will  need 
stricter  following-up  into  tho  homes  to  see  that  proper  medical  treatment  is 
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obtained,  and  neglect  and  evil  influences  as  far  as  possible  romoved.  The 
t-Uvisos  should  be  small  in  number,  not  only  bocauso  these  children  need  more 
individual  attention  in  their  work,  but  also  because  each  class  needs  close 
observation  and  enquiry.  Conditions  should  bo  systematically  analysed  ; 
progress  systematically  tested  ;  and  accurate  records  kept  of  both  in  terms 
of  objective  facts  rather  than  personal  impressions.  Above  all,  teachers 
should  learn  more  of  the  methods  of  discovering,  analysing  and  treating  back- 
ward casos  ;  and  should  be  encouraged  to  mako  and  disseminate  contributions 
themselvos.  Too  often  when  discovered  the  backward  child  is  morely  ignored, 
or  else  passed  on  to  another  school  or  clans  where  he  is  acceptod,  and  his  con- 
dition has  onco  more  to  bo  slowly  rediscovered.  The  feeling  that  ha  is  not 
wanted,  not  understood,  not  like  other  children,  in  short,  subnormal  and  a 
nuisance,  damages  the  child  far  more  than  tho  nubnormality  itself. 

In  certain  districts,  backwardness  is  unusually  prevalent.  They  are 
usually  overcrowded  areas  with  many  schools  near  together.  Here,  provision 
could  bost  be  made  by  collecting  cases  from  several  schools,  and  converting 
either  an  empty  special  school,  or  one  of  the  ordinary  schools,  into  an  inter- 
mediate school  recognised  as  provided  for  children  of  a  lower  grade. 

In  most  canes,  a  parallel  seri?s  of  classes  will  bo  impracticable.  Here  a 
single  special  class  may  bo  formed,  reqruited  either  from  several  neighbouring 
schools,  or  from  the  department  in  which  it  is  located.  Such  provision  is 
needed  most  urgently  for  older  children  ;  and  in  such  cases  it  will  be  unwise 
to  mix  tho  sexes.  With  younger  children,  backward  cases  may  be  more 
profitably  collected  from  all  three  departments,  infants',  boys',  and  girls'. 

Such  a  school  or  class  should  not  be  advertised  to  its  members  as  a  school 

or  class  for  backward  children.       For  examplo,  when  level  with  standards  III. 

or  IV.  many  teachers  rightly  prefer  to  designate  it  standard   VIII.       Both 

teacher  and  children  should  feel  it  is  a  privilege  to  work  in  such  a  school  or 

.  class. 

In  its  various  forms,  the  latter  method,  the  organisation  of  a  backward 
class,  has  been  successfully  adopted  by  head  teachers,  either  spontaneously 
or  in  response  to  recommendation,  in  several  schools  of  the  borough  here 
reviewed.  On  being  traced,  a  large  proportion  of  the  children  in  the  -2  S.D. 
section  prove  already  to  have  been  accommodated  in  such  special  classes. 
When  concluded,  the  study  of  the  individual  cases  will  probably  yield  evidence 
for  accommodating  much  of  the  remainder  of  this  group,  and  possibly  much  of 
the  -3  S.D.  group,  in  a  similar  way.  Revised  suggestions  will  be  available 
as  to  curriculum  and  methods. 

Much,  however,  can  be  done  without  the  institution  of  a  special  school 
or  class.  Teachers  may  readily  be  brought  to  realise  that  the  backward  in- 
dividual in  their  care  is  not  an  anomaly, — likely  if  discovered,  to  bring  discredit 
on  the  management  of  school  or  class  ;  but  part  of  a  recognised  educational 
problem,  for  which  a  definite  treatment  is  already  being  devised.-  The  classi- 
fication of  children  might  be  improved  in  many  schools  and  sub-clansification 
introduced  in  many  classes.  Apart  from  other  considerations,  a  class  will 
always  be  more  efficiently  taught  if  it  is  fairly  homogeneous.  Where  a  large 
mixod  group  has  unavoidably  to  be  dealt  with,  the  probable  form  in  which  ability 
i;  distributed  might  well  be  observed.  Teachers  have  scarcely  realised  that 
average  children  resemble  each  other  fairly  closely  in  their  abilities,  and  form 
the  largest  proportion  of  a  random  group.  It  is  towards  the  upper  and  lower 
extremities  of  the  group  that  individual  differences  are  greatest,  but  hero  tho 
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numbers  are  few.1  In  a  class  of  sixty  children,  forty  will  probably  work  at 
approximately  the  same  pace.  About  ten  will  be  able  to  work  appreciably 
faster,  but  at  very  difforent  paces  among  themselves,  and  may  well  be  loft  to 
do  so.  Ten  or  a  dozen  will  work  moro  slowly  and  again  at  very  different  paces 
among  themselves.  It  is  upon  these  that  porsonal  attention  should  be  con- 
centrated. Individual  teaching  need  not  be  dissipated  indiscriminately  over 
the  whole  of  a  largo  class,  but  should  be  reserved  for  those  who  need 
it  most. 

Often  cross-classification  can  be  adopted.  A  child  who  is  backward  in 
arithmetic  need  not  necessarily  be  relegated  to  a  lower  class  for  every  other 
subject  as  well.2  Older  children,  too,  who  are  backward  in  all  educational 
subjects  are  often  normal  in  practical  good  sense.  If  placed  among  younger 
children,  and  still  perhaps  the  dullards  of  their  class,  they  may  yet  make 
omcient  prefocts.  A  position  of  responsibility  will  often  stimulate  their  self- 
confidence  and  keep  alive  their  self-respect  ;  and  perhaps  thus  give  impetus 
to  their  educational  work. 

With  backward  children  a  particularly  high  return  will  accrue  from  any 
additional  expenditure  incurred.  The  efficiency  of  both  ordinary  and  special 
schools  will  in  many  ways  be  increased  :  and,  indeed,  a  saving  may  actually 
be  effected  in  the  latter. 

Special  provision  for  backward  and  borderline  children  is  thus  recommended 
as  an  urgent  educational  reform.  It  is  further  needed  in  the  interests  of  the 
community  as  a  whole.  From  the  ranks  of  backward  children  are  recruited 
the  majority  of  tho  most  undesirable  members  of  society.  "Mental  defect," 
it  has  been  said,  "  forms  the  largest  single  cause  of  delinquency."  The  state- 
ment is  based  upon  a  recent  psychological  study  of  a  thousand  juvenilo  criminals 
in  America  ;  and  has  often  been  echoed  in  this  country.  But  it  is  probable  that, 
among  the  majority  of  delinquents,  the  mental  inadequacy  is  neither  of  the 
kind  nor  of  the  degroe  that  in  this  country  has  been  technically  termed  "de- 
ficiency." They  fall  rather  into  the  borderline  group  of  cases.  In  early  years 
they  come  under  special  notice  primarily  because  they  are  educationally  back- 
ward. In  addition,  they  may  show  troublesome  moral,  emotional  or  physical 
peculiarities.  These  are  probably  the  cause  of  their  backwardness  at  school, 
and  will  probably  prove  the  cause  of  delinquency  in  later  years.  For  the  rest, 
out  of  scho&l  they  are  fairly  intelligent,  often  cunning  in  action  and  plausible 
in  speech.  It  is  plainly  undesirable  to  recommend  them,  as  is  now  often  done, 
for  admission  to  a  school  for  mental  defectives,  on  the  ground  that  their  "  defect  " 
is,  in  popular  if  not  legal  language,  a  "  mental  "  one.  Both  in  school  and 
out  of  school  they  will  be  far  in  advance  of  the  rest  of  the  children  in  a  special 
(M.D.)  school.  Upon  these  they  will  impose  their  will  and  their  ideas.  From 
these  they  will  learn  nothing  but  the  half -unconscious  simulation  of  a  feebleness 
of  mind  to  cover  their  own  misdeeds.  Nothing  but  ill  can  accrue  to  either 
party  from  such  an  association.  Eventually,  it  will  probably  be  necessary  to 
recognise  a  further  group  of  children,  the  "  unstable," — children  whose  mental 
insufficiency  primarily  effects  not  their  intelligence  or  scholastic  ability,  but  rather 
their  impulses,  instincts,  emotions,  moods,  and  moral  self-control,  in  a  word,  their 
temperament  or  character.  Since  they  usually  become  backward  in  class -work 
as  well,  they  can  provisionally  be  dealt  with  under  the  category  of  "  back- 
wardness." 

(*)  For  the  most  probable  distribution  of  ability  within  a  class  or  age-group,  see  Table 
XVII.,  p.  49,  and  Table  XXXII.,  pp.  90-1.  In  the  following  statement,  I  use  the  limits  of  + 
and  -  1  S.D.  from  tho  average,  within  which  all  6S'3  per  cent,  of  the  individuals  of  a  normally 
distributed  group.  On  studying  the  form  of  the  normal  curve  of  frequency  (e.g.,  in  Figure  7), 
the  reader  will  observe  that  the  rate  of  decline  changes  at  +  and  -  1  S.D.  The  curve  is  convex 
down  to  this  point,  and  then  becomes  concavo.  At  these  points,  then,  the  outer  limits  of  "  dense 
medium  "  may  be  arbitrarily  fixed. 

(■)  For  further  suggestions  upon  this  point,  see  Memorandum  III.,  pp.  73-74. 
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CALCULATIONS    FOR    LONDON. 

Method  of  Sampling. 

It  is  possible  from  a  fair,  unbiased  sample  to  estimate  the  character- 
istics of  a  moro  comprehensive  whole  ;  and  even  to  calculate  the  margin  for 
error  that  must  be  allowed.  Accordingly,  the  figures  obtained  in  tho  present 
survey  may  be  made  tho  basis  of  a  calculation  of  the  distribution  of  educa- 
tional ability  within  the  whole  county  of  London.  Were  tho  sample  examined 
chosen  absolutely  at  random,  had  every  twentieth  child,  for  example,  been 
solocted  by  lot  or  alphabetically  from  the  roll  of  evory  school,  then  the  probable 
error  made  in  calculating  tho  relative  frequencies  from  tho  figures  for  the 
several  classes  would  range,  from  a  very  small  fraction  up  to  0"7  per  cent,  for 
normals  and  to  1*5  per  cent,  for  defectives. 

The  children  investigated,  however,  do  not  constitute  an  entirely  random 
sample.  They  are  chosen  all  from  one  borough.  Nevertheless,  there  is 
reason  to  belie vo  that  in  most  essentials  tho  borough  is  a  representative  one. 
Tho  accommodation  for  defectives  is  as  wo  have  seen  unusually  high.  But 
tho  ordinary  elementary  school  population  is  probably  but  little  below  the 
average  level  of  intelligence  that  would  be  found  in  London  schools  as  a  whole. 
For  rough  purposes,  therefore,  the  above  estimate  of  tho  margin  of  error  may 
be  accepted.  Could  a  completo  census  of  educational  ability  be  taken  for  the 
whole  of  London,  could  an  examination  \ipon  a  uniform  basis  be  organised 
throughout  tho  county,  the  figures  might  appreciably  be  modified.  The 
genoral  range,  the  general  variability,  tho  proportion  of  moderate  backwardness 
and  of  moderate  advancement,  the  overlapping  with  defectives — these  would 
doubtless  be  appreciably  increased.  But  tho  chief  result  would  be  an  estimate 
of  the  special  needs  of  special  districts.  The  general  characters  of  the  dis- 
tribution as  a  wholo  would  probably  remain  but  little  affected. 

The  figures,  however,  which  I  give  aro  intended  rather  to  illustrate  the 
possibility  of  basing  estimates  upon  a  method  of  sampling.  I  do  not  claim  that 
they  aro  themselves  any  more  than  a  first  and  probably  very  inaccurate  ap- 
proximation to  the  true  numbers. 

Calculated  Distribution  of  Educational  Ability  for  the  Whole  County 
(Illustrative  Estimates  Only). 

The  figures  for  tho  rolls  of  all  London  schools,  ordinary  and  special,  aro 
not  yet  available  for  the  current  year.  For  provisional  calculations,  there- 
for, I  base  my  estimate  upon  reports  for  preceding  years.  Assuming  the  same 
rate  of  increase  as  those  exhibited  in  previous  returns,  I  estimate  that  at  the 
time  of  my  survey  the  number  of  children,  ovor  eight  and  under  fourteen,  upon 
the  roll  of  all  Ordinary  Elementary  Schools  in  London  was  441,289  ;  upon  the 
roll  of  all  special  (M.D.)  schools,  and  between  the  same  age-limits,  6,504.  The 
combined  group,  therefore,  numbers  447,793.  Of  those,  about  1-45  per  cent, 
are  certified  to  be  "  defective  "  and  are  actually  accommodated  in  special 
(.M.U.)  schools.  Of  the  remainder,  7-3  por  cont.  upon  the  very  lowest  estimate, 
nearly  35,000  individuals  in  all,  are  "  backward  "  in  the  sense  already  defined. 
It  will  be  remembered  that  this  is  a  conservative  estimate.  It  makes  no  special 
allowanco  for  higher  proportions  in  the  poorest  localities  ;  it  makes  but  little 
allowance  for  the  numerous  cases  of  backwardness  unrecognised  by  teachers  ; 
it  permits  older  children  to  fall  far  behind  their  ago  before  considering  them  as 
definitely  "  backward  "  ;  and,  finally,  it  refers  only  to  certain  age-limits. 
With  further  allowances  for  these  considerations,  the  total  number  of  backward 
may  well  rise  to  forty  or  fifty  thousand  childron. 
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To  estimate  the  frequency  of  the  various  degrees  of  backwardness,  tho 
number  of  defectives  of  each  degree  (-1  S.D.,  -2  S.D.,  etc.)  must  bo  reused 
in  the  proper  proportion,  and  added  to  the  estimated  number  of  ordinary- 
school  children  backward  in  a  corresponding  degree.  Left  with  the  addition 
only  of  defectives  to  its  lower  tail,  the  distribution  would  become  once  more 
distinctly  skew.  The  true  distribution  is,  I  suspect,  a  little  skewed  in  this 
direction.  But  we  do  not  know  the  degree  of  skewnoss.  Hence,  symmetry  is 
at  once  a  safer  and  simpler  assumption.  We  may  retain  it  by  including  a 
rough  estimate  for  the  older  brighter  children  who  escaped  the  original  survey, 
for  example,  junior  county  scholars.  To  compensate,  we  may  assume  that 
their  numbers  and  distribution  correspond  with  those  of  the  defectives  ;  and 
add  appropriate  frequencies  to  the  upper  sections  of  the  distribution.  This 
makes  the  distribution  approximately  symmetrical,  and  yields  a  total  of 
454,297  as  a  very  rough  working  estimate  cf  the  entire  school  population 
for  the  County  of  London  within  the  limits  observed.  To  make  the  distri- 
bution perfectly  symmetrical,  analogous  frequencies  on  either  side  of  the 
middle  line  have  been  averaged.  The  standard  deviation  of  the  combined  • 
distribution  becomos  1'24,  the  unit  throughout  being  the  original  standard 
deviations  of  the  component  age -groups.  The  distribution  thus  obtained  is 
shown  in  Figure  7. 

Although  symmetrical,  the  new  distribution  is  no  longer  normal.  It  has 
again  become  peaked.  But  for  working  purposes,  it  is  often  advantageous  to 
assume  that  the  distribution  is  not  only  symmetrical  but  normal  as  well  ; 
by  the  use  of  tables  of  values  for  the  normal  probability  integral  we  can  then 
at  once  estimate  the  number  of  cases  that  will  be  cut  off  at  any  given  point 
upon  the  scale,  and  the  point  upon  the  scale,  which  must  be  chosen  to  cut  off 
a  given  number  of  cases.  The  "  normal  "  frequencies  for  a  group  of  the  same 
size  and  variability  have  been  roughly  calculated  ;  and  the  "  normal  "  curve 
and  column-graphs  are  shown  in  Figuro  7  in  red.  On  contrasting  the  theoretical 
distribution  with  the  observed,  it  will  be  seen  that  in  the  latter  too  many  are 
bunched  into  the  central  section  (0  S.D.)  and  thrust  out  into  the  extremos 
(2  to  6  S.D.)  ;  whilo  the  sections  between  the  centre  and  the  tails  are  shrunkon. 
Once  more,  it  may  be  suggisted  that  exacter  estimates  would  fill  out  these 
hollows  by  transferring  thither  the  slighter  cases  of  backwardness  and  advance- 
ment that  ■  now  seem  too  closely  clustered  about  the  centre  of  the  group. 
There  Ls,  however,  a  valid  reason  for  expecting  that  even  then  tho  combined 
distribution  would  differ  somewhat  from  the  normal  curve.  Within  the  "de- 
fective "  tail  are  now  included  a  small  but  appreciable  number  of  pathological 
cases,  that  could  not  be  obtained  from  a  group  of  "  normals  "  normally 
distributed,  however  large.  Accordingly,  in  the  absence  of  more  accurate 
information,  it  may  be  well  to  consider  the  two  different  estimates  that  will 
ensue  from  the  two  different  assumptions  as  to  the  character  of  the  curve  of 
distribution. 

Highest  Line  of  Demarcation  between  Ordinary  Elementary  and 
Special  (M.D.)  School  Children. 
The  average  ability  of  special  school  children,  and  the  average  lino  of 
demarcation  actually  found  betwoen  them  and  the  children  in  ordinary 
schools  have  already  been  stated.1  Owing  to  the  variety  of  the  qualifications 
that  have  to  be  considered,  the  upper  limit  must  fluctuate  from  case  to  case. 
It  is,  therefore,  important  to  decide  also  what  Ls  the  highest  level  it  may 
legitimately  reach, — what  is  the  mildest  grade  of  backwardness  that  may 
reasonably  be  admitted. 

(»)  Memorandum  I.,  p.  10  ;  and  Memorandum  II.,  p.  35. 
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It  is  educational  disability  that  separates  special  school  children  most 
widely  from  the  normal.  This,  therefore,  may  bo  used  as  criterion  for  our 
problem.  For  the  purpose  of  calculation  two  fictitious  assumptions  may  be 
made  :  first,  that  tho  children  are  to  be  selected  solely  upon  the  ground  of 
educational  deficiency  ;  secondly,  that  the  accommodation  is  to  be  completely 
filled  with  the  educational  defectives  thus  selected.  At  what  point  upon  the 
educational  scale  is  tho  line  between  "  normals  "  and  "  defectives  "  to  be 
drawn,  so  that  both  these  conditions  may  be  satisfied,  and  the  two  groups  not 
overlap  ? 

The  total  accommodation  of  all  tho  special  (M.D.)  schools  (1915--16)  is 
7,975.  Of  this,  I  estimate  86-07  per  cent,  is  available  for  children  between 
eight  and  fourteen.  We  have,  therefore,  to  find  defectives  for  some  6,864 
places. 

To  obtain  tho  6,864  most  backward  cases  from  a  normally  distributed 
group  numbering  454,297,  we  must  cut  off  the  bottom  1*51  per  cent.  This 
will  be  done  by  a  line  drawn  at  -2-17  times  the  standard  deviation  of  the 
composite  group.  This  new  standard  deviation  is  1*24  times  the  original 
standard  deviations  of  tho  several  ages.  And  these  in  turn  are  approximately 
tenths  of  the  ago.  The  minimum  retardation,  therefore,  likely  upon  our  hypothesis 
to  qualify  a  child  for  admission  to  an  {M.D.)  school  is  26-9  per  cent.,  or  rather  more 
than  one-quarter,  of  his  age. 

If  instead  of  the  "  normal  "  distribution,  we  take  that  actually  observed, 
then  the  line  will  bo  drawn  at  about  — 2-5  times  the  standard  deviation  of  the 
composite  group.  This  is  equivalent  to  reqiuring  a  retardation  of  about  31 
per  cent,  of  the  age. 

These  limits  correspond  to  an  "  educational  ratio  "  of  69  to  73  per  cent. 
Apart,  thorefore,  from  non-educational  considerations  of  a  most  exceptional 
kind,  no  child  who  has  three-quarters  or  more  of  tho  educational  attainments 
proper  to  his  age  shoidd  be  oven  considered  as  a  potontial  candidate  for 
admission  to  an  (M.D.)  school.  In  the  case  of  candidates  who  are  retarded 
by  less  than  31  per  cent,  of  their  age,  and,  therefore,  have  over  two-thirds 
of  the  normal  attainments,  evidence  of  deficiency  in  general  intelligence  or 
in  emotional  stability  should  also  be  required.  Even  for  all  who  have  more 
than  half  the  normal  attainments  it  is  desirable.  Often  such  evidence  will 
be  obtained  only  after  prolonged  observation  in  a  sorting-class  or  clearing- 
school. 

It  may  be  convenient  to  translate  these  requirements  into  concrete  terms. 
The  following  table  is,  therefore,  appended.  It  indicates  for  every  age  the 
highest  possible  educational  limit  that  can  bo  recommended  in  nominating 
candidates  for  tho  statutory  examination  with  a  viow  to  admission  to  a  special 
(M.D.)  school.  The  level  specified  is  that  below  which  a  child  must  fall  before 
he  can  be  deemed  a  suitable  case  to  present.  Except  in  cases  of  non-educational 
deficiency,  admission  would  hardly  seem  justified  unless  the  child  fell  below 
those  levels  by  a  further  amount,  varying  according  to  age,  from  a  third  to 
half  a  year.  Thus,  for  nomination,  a  child  of  eight  must  fall  below  grade 
3-0,  i.e.,  below  the  dividing  line  between  grades  ii.  and  iii.  :  a  child  of  nine  must 
fall  below  the  upper  third  of  grade  iii.  For  admission  they  will  usually  fall 
below  the  upper  Half  of  grade  ii.  (Gr.  2-8)  and  tho  middle  of  grade  iii.  (Gr. 
3-4)  respectively.  Children  corresponding  to  grade  iii.  at  eight,  to  standard  I. 
at  nine,  to  standard  I.  or  a  poor  standard  II.  at  ton,  to  standard  II.  or  a  poor 
standard  III.  at  eleven,  and  so  on,  may  be  recommended  rather  for  a  backward 
class. 
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TABLE  XVI.— UPPER   LIMITS   FOR   CANDIDATES   NOMINATED   FOR  THE   STATUTORY 
EXAMINATION    FOR  ADMISSION   TO  A  SPECIAL  (M.D.)   SCHOOL. 

('Requisite   retardation'   is  taken  as   '269   times  age.      'Upper  limit'   is  obtained  by  sub- 
tracting retardation  from  class,  as  given  in  Table  X,  column  3.) 


Age. 

Requisite  ret  a  relation. 

Upper  limit  in  grades  and  standards. 

6  —  years    . . 

1'7  years 

Gr.  1-7. 

Grade  i.,  tipper  third. 

7  —  years    . . 

2-0  years     .. 

Gr.  2-3. 

Grade  ii.,  middle  third. 

8  —  years    . . 

2  •  3  years     . . 

Gr.  3-0. 

Grade  iii.,  bottom. 

9  —  years    . . 

2-G  years     . . 

Gr.  3-7. 

Grade  iii.,  upper  third. 

10  —  years    . . 

2-9  years 

St.  1-3. 

Standard  I.,  middle  third. 

11  —  years    . . 

3  •  1  years 

St.  2-0. 

Standard  II. 

12  —  years    . . 

3  •  4  years     . . 

St.  2-7. 

Standard  II.,  upper  third. 

13  —  years    . . 

3-7  years 

St.  31. 

Standard  III.,  middle  third. 

The  Supernormal  and  the  Advanced. 

It  is  among  subnormals  that  my  work  has  chiefly  lain.  Hence,  it  is 
primarily  with  problems  of  educational  backwardness  and  deficiency  that  the 
foregoing  pages  are  concerned.  Analogous  methods,  however,  could  be  applied 
to  determine  the  limits  of  supernormality,  and  to  discover  the  numbers  of  the 
supernormal  and  the  advanced.  Thus,  in  the  year  preceding  my  enquiry  2-3 
per  cent,  of  the  children  aged  10J  years  gained  Jttnior  Cotinty  Scholarships, 
and  the  next  7*8  per  cent,  apparently  were  transferred  to  Central  Schools. 
This  top  10-1  per  cent,  might  be  denominated  technically  "  advanced,"  much 
as  the  bottom  10  per  cent,  has  been  designated  "  backward."  Such  a  desig- 
nation might  be  extendod  to  cover  all  age -groups.  These  proportions  are 
cut  off  by  lines  +2*01  and  +  1'28  S.D.  above  the  average  in  a  normally  distri- 
buted group  :  or,  reducing  the  figures  from  terms  of  the  total  distribution  to 
that  of  the  ordinary  age -groups,  at  about  +2  J  and  +1|  times  the  original 
standard  deviations.  Thus,  potential  candidates  for  central  schools  are 
advanced  by  about  15  per  cent,  of  their  age,  and  potential  scholarship  children 
by  about  25  per  cent. 

In  the  case  of  the  "  advanced  "  similar  questions  call  for  investigation. 
What  causes  promote  or  hinder  educational  advancement  ?  What  tests  are 
most  efficient  in  selecting  thoso  who  are  superior  in  general  educational  ability  ? 
What  further  tests  are  needed  to  select  those  who  are  gifted  in  some  special 
way — for  example,  in  technical,  manual,  or  in  specifically  academic  ability  ? 
How  far  is  educational  precocity,  or  scholarship  ability  a  reliable  indication 
of  adult  superiority  in  general  intelligence  ?  And,  finally,  what  further 
provision  is  needed  for  thoso  who  by  reason  of  ago  or  home  circumstances 
aro  unable  to  enter  central  or  secondary  schools — for  example,  special  classes 
or  special  schools  for  the  supernormal,  or  special  modes  of  promotion  for  the 
advanced  ? 

These  questions,  and  others  similar  to  those  discussed  in  the  case  of  the 
backward,  can  best  be  answerod  by  means  of  specific  investigation.  If  the 
child  population  and  the  community  at  large  have  profited  by  the  establish- 
ment of  special  schools  and  classes  for  the  educationally  incompetent,  much 
more  would  they  profit  by  refining  the  procedures  for  discovering  and  training 
those  who  are  the  most  efficient  of  their  age.  Here,  therefore,  lies  a  valuable 
field  for  future  surveys  and  for  future  research. 
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MEMORANDUM    III. 


ON   THE   RELATIONS   BETWEEN   ABILITY   IN   DIFFERENT  SUBJECTS 
OF  THE   SCHOOL  CURRICULUM. 


Effects  of  Teaching. 

In  the  foregoing  reports  I  have  assumed  that  educational  ability  may 
be  treated  as  a  single  quality.  I  have  not  distinguished  between  inherent 
capacity  and  acquired  knowledge,  nor  yet  between  general  ability  and  special 
aptitude. 

Inherent  capacity  is  largely  the  result  of  inheritance  ;  acquired  know- 
ledge, of  teaching.  If  inherited  capacity  could  be  assessed  quite  indepen- 
dently of  tho  results  of  instruction,  the  foregoing  estimates  might  (it  may 
be  imagined)  need  considerable  correction.  It  may  seem  possible  that,  in 
certain  schools,  and  still  more  in  certain  classes,  the  apparent  backwardness 
of  the  children  is  due  meroly  to  ineffective  teaching.  Such  cases  should  readily 
be  discoverable  by  an  extension  of  methods  here  usod.  But,  from  tho 
characteristics  of  the  observed  distributions,  it  seems  clear  that  such  cases 
aro  not  numerous.  Again,  in  other  schools  and  classes,  it  may  seem  possible 
that  the  particular  excellence  of  the  teaching  may  cause  the  children  to  appear 
unusually  advanced.  But,  in  reviewing  a  large  area,  the  results  of  exceptional 
efficiency  or  inefficiency  in  teaching  will  be  comparatively  small,  and  probably 
to  a  great  extent  bo  neutralised  by  each  othor  in  the  general  averages.  The 
main  effect  of  teaching  upon  educational  ability  is,  as  a  rule,  to  increase  the 
individual  differences  already  present  from  birth.  Children  who  are  naturally 
bright  learn  rapidly,  and  are  promoted  rapidly  to  higher  classes.  Children 
who  aro  naturally  dull  learn  comparatively  little  ;  they  tend  to  remain  at  the 
same  absolute  level  so  long  that  their  relative  backwardness  increases  year 
by  year.  Hence  it  is,  in  part,  that  the  "  standard  deviation  " — the  measure 
of  the  degreo  to  which  individuals  of  a  given  age-group  differ  from  one  another 
— -increases  from  about  half  a  year  at  tho  age  of  five  to  a  year  and  a  quarter  at 
tho  age  of  thirteen  (see  Memorandum  II.,  Figure  5).  Occasionally,  towards 
the  end  of  his  career,  a  bright  boy  may  be  allowed  to  mark  time  in  an  upper 
standard  while  others  catch  up  to  him.  Occasionally,  by  special  coaching, 
a  backward  child  may  be  brought  up  moro  nearly  to  tho  normal  level.  But, 
in  the  main,  it  is  comparatively  rare  to  find  original  differences  lessened  in  this 
way  by  the  efforts  of  teaching,  and  raror  still  to  find  them  reversed.  The  main 
effect  of  teaching,  therefore,  so  far  as  it  affects  the  validity  of  our  estimates,  is  to 
allow  the  original  differences  of  ability  to  develop,  to  increase,  and  to  become 
more  distinct.  Nevertheless,  as  will  appear  from  what  follows,  superior  and 
special  abilities  are  by  no  means  as  yet  elicited  and  developed  to  their  utmost. 

Effects  of  Special  Aptitude.  v 

A  more  hazardous  assumption  is  involved  in  treating  each  child  as  of  equal 
ability  in  all  subjects. 

A  child  who  is  of  the  level  of,  let  us  say,  standard  IV.  in  one  subject — 
for  example  in  Arithmetic — has  been  regarded  as  of  the  same  level  for  all 
othor  subjects — -Reading,  Dictation,  Composition,  and  so  forth.  If  he  is 
backward  at  all,  he  has  beon  treated  as  backward  for  every  subject,  and  back- 
ward by  the  same  amount  for  each.  In  practice,  most  elementary  schools 
aro  organized  upon  this  basis.       A  child  is  allotted  to  the  same  class  for  every 
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subject  of  the  curriculum.  It  is,  therefore,  of  importance,  both  theoretically 
and  practically,  to  enquire  how  far  this  assumption  is  justified. 

Is  there  such  a  thing  as  General  Educational  Ability  ?  Is  there  a  single 
common  factor  determining  in  varying  degrees  attainments  in  each  and  every 
subject  ?  Or  are  the  various  school  activities  quite  tinrelatod,  so  that  a 
sepai'ate  survey  should  in  strictness  be  carried  out  for  each  ? 

To  these  questions  I  have  already  attempted  a  provisional  answer  in 
previous  publications.  The  conclusions  there  reached  have  to  a  large  extont 
been  since  confirmed  by  independent  investigators.  Accordingly,  a  fuller 
account  of  both  methods  and  results  seems  now  justifiable.  Owing  to  tho 
extraordinary  complexity  of  the  subject,  the  results  must  still  be  regarded 
as  no  more  than  tentative.  The  methods,  however, — particularly  tho  graphic 
methods  of  analysing  the  level  of  attainments  in  different  subjects  for  different 
schools,  classes,  ages,  and  individuals — will  be  found  helpful,  it  is  believed,  to 
head  teachers  and  to  others  whose  duty  it  is  to  survey  the  work  of  entiro  schools. 
These,  therefore,  are  given  in  some  detail. 

Scientific  Inadequacy  of  School  Marks. 

A  study  of  school  marks  should  throw  light  on  this  subject.  But  school 
marks  are  generally  allotted  for  other  purposes  than  the  mere  scientific 
measurement  of  capacity  or  attainment.  They  are  often  bestowed  for  en- 
couragement or  reward,  and  lost  through  absence  or  misconduct.  Marks, 
too,  normally  awarded  for  ability  in  one  subject — for  instance,  Composition 
— often  already  include  marks  for  other  abilities — such  as  Writing  or  Spelling. 
Spurious  correlations  are  thus  introduced.  Further,  it  is  seldom  that  the 
examinations  are  carried  out  twice  upon  precisely  comparable  linos.  And 
from  but  a  single  examination  it  is  difficult  to  estimate  exactly  a  child's 
capacity  and  impossible  to  measure  the  reliability  of  that  estimate.  In  certain 
subjects — e.g.,  manual  subjects,  and  special  subjects  like  history  and  geography 
■ — the  examination  results  are  often  very  unreliable  ;  and  to  obtain  reliable 
estimates  at  all  probably  needs  at  least  two  or  three  distinct  examinations. 
Hence,  excopt  for  purposes  of  corroboration,  the  results  of  the  ordinary  school 
examinations  have  been  discarded.  A  special  set  of  tests  and  a  special  system 
of  marking  have  been  employed  instead. 

Selection  of  Children. 

The  same  child  may  appear  behind  the  rest  of  his  class,  not  because  his 
General  Educational  Ability  is  weak,  but  because  the  rest  are  older  than  he  or 
have  been  longer  in  the  same  cla^s.  Accordingly,  in  investigating  tho  existence 
of  general  ability,  it  is  essential  that  the  group  tested  should  be  very  carefully 
chosen.  As  far  as  possiblo,  the  members  should  be  upon  the  same  level  in  all 
respects  except  ability.  The  main  groups  eventually  selected  for  the  present 
experiment  consisted  of  three  classes  from  different  schools.  In  educational 
level  they  corresponded  to  standard  V.  ;  and  comprised  120  children  of  the 
same  sex,  differing  but  little  in  age,  zeal,  attendance  and  social  status,  taught 
by  the  same  teacher  for  all  subjects  and  for  about  the  same  period  of  time. 
Groups  of  younger  and  older  children  of  both  soxes  were  also  tested.  But  the 
differences  due  to  age  and  sex  will  be  but  briefly  mentioned  in  the  present 
report.  For  simplicity,  the  results  obtained  with  the  main  groups  will  alone 
be  describod  in  detail. 

Selection  of  Tests. 

Special  tests  were  drawn  up  for  the  following  subjects  :  Composition, 
History,  Geography,  Science  (Nature   Study),  Mechanical  Arithmetic   (Rules), 
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Arithmetical  Problems,  Reading  (Fluency  and  Comprehension),  Writing  (Speed 
and  Quality),  Dictation,  Drawing,  and  Handwork.  All  the  children  wore 
tested  at  least  twice  in  each  subject  upon  different  days.  The  tests  were 
applied  personally,1  and  the  papers  marked  (with  one  or  two  small  exceptions) 
by  the  same  individual  throughout. 

Scheme  of  Marking. 

Most  of  the  subjects  possess  an  obvious  unit  of  meastirement.  Ability 
in  Dictation  can  obviously  be  measured  by  the  number  of  words  correctly  spelt ; 
ability  in  Mechanical  Arithmetic  by  the  number  of  figures  correctly  given  in 
the  answer.  Other  subjects,  such  as  Drawing  and  Handwork,  possess  no  such 
obvious  unit.  The  work,  however,  can  roadily  bo  arranged  in  rough  order 
of  merit,  or  marked  upon  the  basis  of  general  impression.  Ordinarily  the 
description  of  such  impressions  varies  greatly  from  teacher  to  teacher.  Work 
marked  "  average  "  by  one  teacher  would  be  marked  "  good  "  by  anothor, 
and  "poor  "  by  a  third.  If  expressed  in  numbers,  "full  marks  "  may  range 
anywhere  from  5  to  100  ;  and  the  average  may  lie  now  near  the  top  of  the 
scale,  now  noar  the  bottom.  A  standard  scheme  of  marking,  therefore,  is 
urgently  needed. 

Numerous  practical  purposes  would  be  served  by  such  a  scheme.  In 
reporting  upon  spacial  individuals, — e.g.,  borderline  cases  submitted  for  possible 
admission  to  a  special  (M.D.)  school,  candidates  for  promotion,  scholarship,  or 
transfer, — teachers  often  assess  abilities  in  different  subjects  in  terms  of  marks. 
Such  a  statement,  however,  as  "  Arithmetic  =  0  "  is,  with  the  present  system 
of  marking,  highly  ambiguous.  The  following  interpretations  have,  at 
different  tunes,  been  given  :  "  no  sums  right  out  of  4  "  ;  "  no  sums  right  out 
of  10  "  ;  "  no  marks  in  a  percentage  scale  with  100  full  "  ;  "  one  of  several 
who  obtained  no  marks  "  ;  "  the  worst — in  his  class,"  " —  of  his  age,"  " — in 
his  school,"  "  — in  my  experience  a^  a  toachor  "  ;  "  specially  deficient  in  arith- 
metic "  ;  "  mentally  defective  and  incapable  of  learning  arithmetic  at  all." 
Those  represent  very  wide  differences  in  arithmetical  disability — differences 
target  than  those  commonly  obtaining  among  tho  rest  of  the  class.  Yet  all 
are  awarded  the  same  mark,  namely,  zero.  Similar  differences  also  obtain 
in  the  case  of  extremely  high  ability.  We  need  in  particular,  therefore,  a 
scalo  of  marking  which  shall  provide  free  scope  for  differentiating  rare,  but 
differently  gradod  degrees  of  merit  and  demerit.  These  requirements  can 
readily  be  fulfilled  by  defining  marks  in  terms  of  frequency, — "  as  bad  "  (or  "  as 
good  ")  "  as  one  in  a  random  sample  of  50,"  "  as  bad  as  one  in  100,"  "  — in  a 
J,000,"  or  "—in  10,000." 

Again,  teachors'  reports  upon  children  leaving  school  and  seeking  omploy- 
mont  have  commonly  to  state  the  child's  intelligence  and  character.  Yet  they 
seldom  convoy  any  definite  meaning  oxcept  to  those  already  familiar  with  the 
particular  teachors'  standard.  Too  often  the  apparent  estimates  of  capacity 
prove  to  be  but  vague  testimonials.  Such  reports  often  envisage  moral 
qualities,  which  at  first  sight  seem  to  lond  thomselves  to  no  scientific  method 
of  measurement.  Here  again  tho  best  mothod  of  dofining  the  gnades  to  be 
recognised  is  in  terms  of  their  relative  frequency.  In  more  than  one  school 
a  system  of  card-indexing  tho  children's  qualities  has  been  workod  out,  together 
with  a  uniform  scale  of  marking  for  all  subjects  and  classes.  None  of  the 
scales,  howovor,  to  my  knowledge,  are  based  on  the  recogni:;od  statistical  prin- 
oiplefl  which  should  govern  such  measurements. 

The  formulation  of  a  simple  standard  scheme  for  the  distribution  of  marks 

is  made  possible  by  the  conclusion  for  which  the   foregoing  memoranda  have 

(')  I  am  especially  indebted  to  the  courtesy  of  the  head  masters  and  head  mistresses  in 
affording  me  every  facility  for  carrying  out  these  tests. 
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argued,  namely,  that  mental  abilities  aro  distributed  very  nearly  in  accordance 
with  "  the  normal  curve  of  error."  This  conclusion  suggests  that  a  definite 
scale  of  frequencies  obtains  approximately  for  different  degrees  of  ability. 
The  following  recommendations,  therefore,  may  be  drawn  up  as  embodying  the 
general  principles  to  which  a  standard  scheme  of  marking  should  conform  : — 

(1)  Within  a  single  class,  and  with  a  singlo  qualitative  test,  it 
is  seldom  possible  to  distinguish  with  certainty  more  than  10  or  20 
degrees  of  merit.  Except  with  a  large  and  heterogeneous  group, 
a  scale  with  100  degrees  implies  a  minute  discrimination  of  quality 
which  seldom  can  truly  be  attained. 

(2)  On  the  other  hand,  a  scale  with  fewer  than  10  degrees  pro- 
vides a  classification  so  coarse  that  correlations  and  calculations  based 
upon  it  would  hardly  be  statistically  sound. 

(3)  No  mark  should  be  repeatedly  awarded  simply  because  it  is 
a  round  number. 

(4)  No  mark  should  be  repeatedly  awarded  simply  because  it  is 
arbitrarily  chosen  as  a  "  pass-mark,"  i.e.,  as  representing  the  minimum 
degree  of  attainment  required  in  a  particular  class. 

(5)  Abilities  near  the  average  are  more  frequent  than  oxtremoly 
high  or  extremely  low  degrees.  This  excludes  the  repeated  award  of 
marks  near  the  maximum  or  near  zero.  Only  once  in  many  hundred 
occasions  will  work  of  such  superlative  merit  or  demerit  appear. 
And  thon  it  is  important  to  have  a  mark  available  for  it  upon  the 
ordinary  scale.  Further,  these  extreme  cases  may  differ  considerably 
among  themselves.  Plenty  of  scope,  therofore,  should  be  provided 
for  accurately  grading  such  rare  but  important  cases. 

(6)  The  average  mark  of  the  whole  class  should  usually  fall  in 
about  the  same  place,  near  the  middle  of  the  scale.  The  group 
should  never  be  divided  into  two  nearly  equal  halves  (e.g.,  "  Good  " 
and  "Bad,"  "  Abovo  Average"  and  "Below  Average"),  even 
though  the  divisions  are  still  further  sub-divided  ;  nor  should  it  be 
divided  at  the  centre  of  the  scale,  since  ties  are  here  most  frequent. 

(7)  The  degree  to  which  individuals  are  scattered  above  and 
below  the  average  should,  apart  from  special  reasons  for  the  con- 
trary, bo  about  the  same  in  different  subjects.  According  to  the 
usual  methods  of  marking,  the  "  standard  deviation "  found  in 
subjects  like  Arithmetic  appears  higher,  as  a  rule,  than  that  found 
in  subjects  like  Composition.  For  some  candidates  may  work  all 
the  sums  correctly  and  some  may  work  none  correctly  ;  but  no  com- 
positions are  deemed  perfect,  and  none,  perhaps,  of  no  merit  at  all. 
Hence,  extreme  marks — "  full  "  and  "  zero  " — are  obtained  com- 
paratively often  in  Arithmetic  but  never  in  Composition.  Yet 
there  is  no  reason  to  suppose  that  literary  ability  is  less  varied  than 
arithmetical.  Hence,  for  purposes  of  strict  comparison,  the  original 
marks  in  each  subject  should  first  be  reduced  to  terms  of  their  average 
or  "  standard  "  variation.  A  special  problem  arises  on  comparing 
General  Educational  Ability  and  a  specific  educational  capacity. 
The  former  is  often,  and  the  latter  may  be,  expressed  in  terms  of  back- 
wardness. But  it  is  clear  that  children  who  aro  backward  by  a  year  in 
all  subjocts  will  be  much  rarer  than  children  who  arc.  backward  by  a 
yoar  in  but  one  subject.  Here,  therefore,  thero  seems  to  be  a  limit  to 
the  usefulness  of  a  uniform  scale  based  \ipon  the  standard  deviation. 
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(8)  In  technical  language,  then,  the  marks  should  conform 
approximately,  but  not  be  forced  to  conform  oxactly,  with  a 
"normal"  distribution,  whose  unit  of  scale,  expressed  in  terms  of 
the  "  standard  deviation "  from  the  avorage,  is  the  same  for  all 
subjects  and  for  all  teachers.  "  Arithmetic  =  — 2J  S.D.  (age)  "  is 
a  prociso  and  definite  statement.  It  would  mean  "  the  child's  ability 
in  arithmetic  deviates  below  the  average  of  his  own  age-group  by 
two  and  a-half  times  the  standard  deviation  of  that  age-group." 
A  case  as  bad  as  this  would  occur,  with  random  sampling  of  a  normal 
group,  only  about  G  times  in  1,000.  The  individual  would  probably 
be  an  unusually  bad  case  for  his  class,  very  likely  the  worst  in  his 
age-group,  but  perhaps  not  the  worst  case  in  an  ordinary  department 
of  three  or  four  hundred  children. 

(9)  In  actual  work,  however,  fractions  and  algebraic  signs  readily 
lead  to  serious  clerical  errors.  A  minus  sign  may  easily  be  omitted, 
or  typed  in  error  for  a  plus.  Zero,  too,  conveys  to  most  teachers 
not  an  average  degree  of  morit,  but  the  lowost  degree  of  merit.  A 
practical  scale,  therefore,  should  more  nearly  resemble  the  systems 
of  marking  already  in  common  use.  At  the  same  time,  the  central 
or  "  average  "  mark  should  be  some  simple  round  number,  so  that 
the  degree  of  deviation  neods  no  elaborata  subtraction,  and  the  unit 
should  be  some  simple  multiple  of  the  standard  deviation. 

The  following  scale  conforms  to  theso  principles  ;  and  was  found  of  much 
service  in  the  present  investigation.  It  is  hore  suggested  tentatively  as  a 
first  step  towards  a  uniform  scheme  of  marking.  It  would  plainly  save  much 
trouble,  ignorance,  and  misunderstanding,  if  assessments  could  be  made  in 
terms  of  a  Standard  Scale.  "Arithmetic,  G  (S.S.)  "  would  then  provide  a 
very  simple,  intelligible,  and  unambiguous  formula.  It  is  not,  of  course, 
for  a  moment  intended  that  such  a  scale  should  be  everywhere  and  at  all  times 
used,  but  merely  that  it  might  be  adopted  whore  marks  aro  intended  to  convoy 
comparable  quantitative  estimates  to  teachors  and  officials. 


TABLE   XVII.— STANDARD   SCALE   OF   MARKING. 
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Number  of  children  probably  exhibiting 
each  degree  of  ability. 
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It  will  be  seen,  that  tho  averago  mark  is  10  ;  the  "  standard  "  or  root- 
mean-squaro  deviation,  2.  Marks  below  5  and  above  15  are  reserved  for  cases 
which  aro  not  only  unique  in  the  group  actually  examined,  but  also  unique 
or  nearly  unique  in  the  teacher's  oxporionco  ;  theoretically,  the  marks 
4  (and  10),  3  (and  17),  2  (and  18),  1  (and  19),  0  (and  20)  should  occur  approxi- 
mately 24  and  4-9  times  in  10,000,  7-8  times  and  once  in  100,000  and  once  in 
1,000,000,  respectively,  in  a  normal  distribution.  But  they  will  be  required 
chiefly  in  abnormal  cases,  such  as  those  of  pathological  dofoct  ;  and  will  best 
bo  defined  in  terms  of  averages  of  age-groups  above  or  below  the  ago-group 
determining  tho  average  of  the  scale. 

Vague  terms,  such  as  "  good,"  "  bad,"  etc.,  if  used  at  all,  should  be  given 
a  definite  moaning  as  above.  Thus,  "  Good  "  is  hero  taken  as  meaning  a  degree 
of  ability  reached  (or  surpassed)  by  only  one  child  in  dO  :  "  Fair,"  a  dogroo 
reached  (or  surpassed)  by  4  children  in  10,  or  2  out  of  5  :  "  Medium,"  the  degree 
characterising  the  middle  fifth  of  the  group.  "  Bad  "  is  used  as  the  common 
opposite  to  "  Good  "  ;  but  it  would  perhaps  bo  preferable  to  substitute  a  term 
implying  loss  culpability  ;  for  instance,  "  Weak."  Even  the  moral  implication 
of  "Good,"  "Fair,"  "Excellent"  is  porhaps  objectionable.  "High,"  "Low," 
"  Above  Medium,"  "  Below  Medium  "  might  be  suggested  ;  but  they  do  not 
lend  themsolvos  so  readily  to  abbreviation  by  familiar  initials. 

It  should  bo  spocifiod  whether  the  distribution  contemplated  is  that  of 
an  ordinary  age-group,  a  fair  sample  whose  average  ability  is  noithor  above 
nor  below  tho  usual,  or  a  selected  group,  such  as  a  given  school  class  or  standard, 
or  an  age-group  in  a  particularly  advancod  or  backward  school.  For  single 
capacities  the  foregoing  scheme  will  probably  bo  available  both  for  age-groups 
(Table  XVII.,  last  column  but  one),  and  for  school-classes  (Table  XVII.,  last 
column),  except  whore  tho  capacity  is  itself  the  chief  basis  upon  which  tho  class 
has  been  soloctod.  It  is  further  available  for  designating  moral  and  omotional 
qualitios  :   for  hero  also  degrees  can  best  bo  defined  in  terms  of  frequency.1 

This,  then,  was  the  scale  used  in  tho  present  investigation  to  mark  abilities 
at  tasks  such  as  Composition,  Drawing,  Handwork,  Handwriting  (Quality), 
in  which  the  task  itself  furnished  no  obvious  scale  of  marks.  In  tho  other 
tests — Arithmetic,  Dictation,  History,  Geography,  Science,  Reading  (Compre- 
hension), Spood  of  Writing  and  of  Reading— the  naturo  of  tho  mark  to  be  used 
is  obvious  :  the  number  of  figures  correctly  worked,  the  number  of  words 
correctly  read  or  spelt,  the  number  of  questions  correctly  answered,  the  number 
of  words  or  letters  read  or  written  in  a  given  time. 

(1)  Many  teachers  profess  themselves  unable  to  distinguish  more  than  five  or  six  grades  of 
excellence,  especially  in  moral  qualities,  and  in  those  for  which  no  special  examination  is  held. 
Perhaps,  for  such  purposes  as  the  school -leaving  form  this  may  be  all  that  is  possible  or  requisite. 
In  such  cases,  I  would  suggest  a  code  of  letters,  corresponding  to  entire  standard  deviations,  as 
follows  : — 


Symbol 

A. 

B. 

C. 

D. 

E. 

Significance 

Frequency 

Corresponding  Devia- 
tion 

Corresponding  Descrip- 
tion in  Table  XVII 

Much  above 
average 
Top  7  % 
+  2  S.D. 

Very  good 

Above 

average 

Next  24  % 

+  1  S.D. 

Very  fair 

About 

average 

Middle  3S  % 

OS.D. 

Medium 

Below 

average 

Next  24  % 

-I  S.D. 

Very  poor 

Much  below 

average 

Bottom  7  % 

-2  S.D. 

Very  bad 

Exactor  percentages  are  given  in  Table  XIV.  (last  line).    It  will  be  remembered  that,  in 
educational  ability,  at  the  age  of  10,  -  1  S.D.  signifies  a  retardation  of  about  ono  year. 
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Correlation. 

If  attainments  in  two  or  more  different  subjects,  such  as  Arithmetic  and 
Reading,  are  partly  dotermined  by  a  single  common  factor,  such  as  general 
educational  ability,  then  the  marks  obtained  by  a  given  child  for  one  subject, 
e.g.,  Reading,  should  resemblo  those  obtainod  by  the  same  child  for  the  othor 
subject,  namely  Arithmetic  ;  if  for  Roading  they  are  well  above  the  averago, 
then  they  should  also  be  well  above  the  average  for  Arithmetic.  The  enquiry, 
however,  turns  not  merely  on  the  existence  of  such  resemblance,  but  on  its 
amount.  We  shall  see  that,  in  tho  long  run,  the  marks  of  a  given  child  tend  to 
show  resemblance  for  all  subjects  to  a  greater  or  less  degree  ;  but  that  the  degree 
of  that  resemblance  varies  considerably  in  different  cases. 

The  degree  of  resemblance  can  be  readily  measured  by  the  statistical  figure 
known  as  a  "  coefficient  of  correlation."  Roughly  speaking,  it  may  be  said 
that  a  coefficient  of  correlation  measures  the  most  probable  deviation  in  one 
subject  accompanying  a  unit  amount  of  deviation  in  another.  If  the  relation- 
ship between  the  two  measurements  is  complete  (as,  for  instance,  between 
two  perfect  measurements  of  the  same  capacity),  then  the  coefficient  is  unity. 
If,  therefore,  the  correlation  between  Reading  and  Arithmetic  was  l'OO,  the 
top  boy  for  Reading  would  be  top  also  for  Arithmetic,  tho  boy  most  backward  in 
Arthmetic  would  also  be  most  backward  in  Reading  ;  and  generally,  if  based 
upon  some  such  principles  as  the  foregoing  scale,  the  marks  obtained  for  Roading 
would  bo,  on  an  average,  approximately  the  same  as  those  for  Arithmetic. 
We  might  then  infer  that  the  one  and  same  ability  underlies  both  Arithmetic 
and  Reading.  If,  howovor,  the  coefficient  were  only  0-50,  the  two  woidd  vary 
less  closely  together.  A  boy  who  in  Reading  was  behind  tho  average  for  his 
age  by,  let  us  say,  4  units,  would  in  Arithmetic,  be,  on  an  average,  only  0-50  (that 
is,  half)  of  that  amount  bohind,  viz.,  2  units.  If  tho  coefficient  were  zero, 
there  would  be  no  relation  whatever  between  ability  at  the  two  subjects  :  from 
backwardness  in  Reading,  no  inference  whatever  could  be  made  as  regards 
backwardness  in  Arithmetic.  If,  finally,  the  coefficient  wore  negative,  then 
the  boy  who  was  backward  in  one  would  probably  be  advanced  in  tho  othor. 

Results. 

The  coefficients  of  correlation  for  the  classos  testod  are  given  in  Table 
XVIII.  Each  figure  indicates  the  amount  of  correlation  obtaining  between 
the  two  subjects  indicated  in  tho  hoading  at  the  top  of  its  column  and  in  tho 
margin  to  the  loft  of  its  row.  Tfuis,  -71  measures  the  degree  of  resemblance 
between  marks  for  Composition  and  marks  for  Science ;  -65  measures  the 
degree  of  resemblance  between  marks  for  Composition  and  marks  for  Arith- 
metical Problems  ;  and  so  forth. 

To  possess  any  significance  as  evidence  of  correlation,  a  coefficient  must 
be  at  least  twice  as  largo  as  its  "  probable  error."  With  a  group  as  largo  as 
the  present,  all  coefficients  over  "12  aro  twice  as  large  as  thoir  probable  errors  ; 
all  coefficients  ovor  •  1 8  aro  three  times  as  large.  In  Table  XVIII.  the  coefficients 
fall  below  -12  in  only  four  cases  out  of  78.  None  aro  negative  Thus,  so  far 
as  the  present  tests  can  be  trusted,  it  appears  that,  among  individuals  of  an 
ordinary  school  class,  ability  in  any  one  subject  tends  on  the  whole  to  be  accompanied, 
to  a  greater  or  less  degree,  by  ability  in  nearly  every  other  subject.  Tho  correspond - 
donee  is  never  quite  complete.  It  varies  enormously  with  different  pairs  of 
subjects.       But  very  rarely  is  it  entirely  absent. 
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Reliability. 

Eacli  subject  has  boon  tostod  at  least  twice.  Tho  correlation  of  the  first 
test  with  the  second  in  the  same  subjoct  is  shown  by  tho  diagonal  row  of  co- 
efficients in  brackets.  Theso  may  be  termed  "  reliability  "  coefficients.  Thoy 
indicate  the  reliability  or  consistency  with  which  a  given  subject  can  be 
tested.  On  calculating  this  coefficient  for  ordinary  school  marks,  it  will  not 
infrequently  be  found  that  the  marks,  particularly  for  such  subjects  as  hand- 
work and  writing,  refer  to  no  single  or  consistent  function  whatevor.  (Dr. 
Carey's  investigations,  below,  p.  61,  admirably  demonstrate  the  relative  low 
reliability  of  school  marks.)  Clearly,  a  given  kind  of  test  or  examination  can 
only  be  considered  trustworthy,  if  the  second  occasion  on  which  it  is  carried 
out  yields  results  distinctly  resembling  those  obtained  on  tho  first  occasion. 
A  test,  therefore,  is  only  considered  reliable  if  its  "  reliability  coefficient  "  is 
above  -50.  In  the  foregoing  Tablo  all  the  tests  exhibit  at  least  this  amount 
of  self-consistency. 

Evidence  of  a  Single  Common  Factor. 

The  correlations  thus  established  between  the  several  school  subjects  may 
legitimately  bo  attributed  to  the  presence  of  common  factors.  Thus,  tho  fact 
that  the  test  of  Arithmetic  (Problems)  correlates  highly  with  the  test  of 
Arithmetic  (Rules)  is  most  naturally  explained  by  assuming  that  the  same 
ability  is  common  to  both  siibjects  ;  similarly,  the  correlation  of  Composition 
with  Arithmetic  (Problems)  may  be  regarded  as  evidence  of  a  common  factor 
underlying  this  second  pair  ;  and  so  with  each  of  the  seventy -eight  pairs.  But 
is  the  common  factor  one  and  the  same  in  each  case  ?  Or  have  we  to  recognise 
a  midtiplicity  of  common  factors,  each  limited  to  small  groups  of  school  subjects  ? 
To  answer  this  question  a  simple  criterion  may  be  devised.  It  is  a  matter 
of  simple  arithmetic  to  reconstruct  a  tablo  of  seventy-eight  coefficients  so 
calculated  that  all  tho  correlations  are  due  to  ono  factor  and  one  only,  common 
to  all  subjects,  but  sharod  by  each  in  difforont  degrees.  Such  a  theoretical 
■  construction  is  given  in  Table  XIX.1  In  this  table  theoretical  values  havo 
been  calculated  so  as  to  give  the  best  possible  fit  to  the  values  actually  obtained 
in  the  investigation,  and  printed  in  Table  XVIII.  It  will  be  seen  that  the 
theoretical  coefficients  exhibit  a  very  characteristic  arrangement.  The  valuos 
diminish  progressively  from  above  downwards  and  from  right  to  left.  Such 
an  arrangemont  is  termed  a  "  hierarchy."  Its  presence  forms  a  rough  and 
useful  criterion  of  tho  presence  of  a  single  goneral  factor. 

(')  The  figures  for  Tables  XVIII.  (hypothetical  general  factor),  XIX.  and  XX.  are  obtained 
by  employing  the  usual  formula  for  "  multiple  correlation  " — 

ria  ~ ri3.r93 

fia-3  ~  ~  I  I (!•) 

(l-ri3)'(l-r33)' 

Thus,  if  the  h.g.f.  be  the  sole  origin  of  correlations,  the  theoretical  coefficients  (Table  XIX.) 
can  be  found  at  once  by  the  following  equation,  which  follows  directly  from  (i.), — 

rii    =    rl3.r„ (ii.) 

where  r,,,  rm  =  h.g.f.  coefficients,  1  and  2  indicating  any  tests  and  3  tho  h.g.f. 

Agnin.  if  the  specific  correlations  be  treated  as,  in  the  long  run,  negligible,  the  h.g.f.  coefficients 
(Table  XVIII.)  can  be  found  by  the  following  equation,  which  follows  directly  from  (ii.), — 

=    fi (iiL) 

where  Oi  =  total  (or  average)  of  the  entire  row  of  observed  coefficients  for  any  test,  1,  and  A  b 
total  (or  average)  of  the  coefficients  in  the  whole  table.  In  the  case  of  the  reliability  coefficients, 
and  certain  other  test-pairs  (cf.  Table  XX.),  the  specific  factors  are  not  negligible.  I  have,  there- 
fore assumed  that  the  latter  group  neutralise  each  other  on  taking  the  tabic  as  a  whole,  and  have 
omitted  l  lie  reliability  coefficients.  This  omission  necessitates  a  slight,  but  obvious,  complication 
in  applying  formula  (iii.). 

The  specific  correlations  (Table  XX.)  merely  require  tho  use  of  equation  (i.)  in  its  original 
form. 

Tho  whole  scries  of  calculations  is,  of  course,  but  provisional  and  tentative  ;  and  the  results 
hut  first  approximations. 
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On  turning  to  the  values  originally  obtained  (Table  XVIII.)  it  will  bo 
Been  that  they  do,  to  some  extent,  conform  to  this  criterion.  In  certain  cases, 
however,  the  correlations  are  far  too  high — for  instance,  those  between  Arith- 
metic (Rules)  and  Arithmetic  (Problems),  and  again  Drawing  and  both  Hand- 
work and  Writing  (Quality).  Now  these  instances  are  precisely  those  where 
we  might  anticipate  special  factors — general  arithmetical  ability,  general 
manual  dexterity — oporating  over  and  above  the  univorsal  factor  common 
to  all  subjects.  Those  apparent  exceptions,  thorefore,  are  not  inconsistent 
with  the  general  rule.  Since,  then,  the  chief  deviations  from  the  hierarchical 
arrangement  occur  precisely  where,  on  other  grounds,  we  should  expect  them 
to  occur,  we  may  accordingly  conclude  that  performances  in  all  the  subjects 
tested  appear  to  be  determined  in  varying  degrees  by  a  single  common  factor. 


Nature  of  the  Common  Factor. 

What,  then,  is  this  common  factor  ?  The  most  obvious  suggestions  are 
that  it  is  either  (1)  General  Educational  Ability,  or  (2)  General  Intelligence. 
For  both  those  qualities,  marks  have  been  allotted  by  teachers,  quite  inde- 
pendently of  the  results  of  the  tests.  The  correlations  of  those  marks  with 
performances  in  the  tests  are  given  in  the  last  two  linos  of  Table  XVIII. 

Upon  certain  assumptions,  the  correlation  of  each  tost  with  the  Hypothetical 
Common  Factor  can  readily  be  deduced  from  the  coefficients  originally  ob- 
served. '  Those  estimates  aro  given  in  the  last  line  but  two  of  the  table.  They 
agree  more  closoly  with  the  observed  correlations  for  General  Educational 
Ability,  especially  if  the  latter  aro  first  corrocted  for  unreliability.  (Correlations  : 
Hypothetical  General  Factor  coefficients  and  General  Educational  Ability 
coefficients  '86,  after  correction  -84  :  Hypothetical  General  Factor  coefficients 
and  General  Intelligence  coefficients  "84,  after  correction  -77).  We  may, 
therefore,  identify  this  hypothetical  general  factor  with  General  Educational 
Ability  ;  and  conclude  provisionally  that  this  capacity  more  or  loss  deter- 
mines prowess  in  all  school  subjocts. 

The  high  agreement  of  the  estimated  coefficients  with  the  intelligonco 
correlations  suggest  that  General  Intelligence  is  an  important,  though  not 
the  only  factor  in  General  Educational  Ability.  Other  important  factors 
aro  probably  long-distance  memory,  interest,  and  industry.  It  is  doubtless 
not  a  pure  intellectual  capacity ;  and,  though  singlo,  is  not  simple,  but 
complex. 

The  test  which  appears  to  bo  most  highly  correlated  with  Gonoral  Educa- 
tional Ability,  and  indoed  with  every  other  subjoct  is,  Composition.  Wo  may, 
thorefore,  draw  this  inference.  Of  all  the  single  scholastic  tests  the  one  which 
gives  the  best  estimate  of  General  Educational  Ability  is  an  exercise  in  English 
Composition,  set  as  a  test  of  reasoning — marked,  that  is,  as  the  compositions  in 
the  presont  investigation  were  marked,  not  so  much  for  writing,  spelling, 
grammar,  literary  style,  or  general  information,  but  rather  for  power  of  coherent 
logical  thought.  In  organising  school  classes  and  in  promoting  cfiildron  from 
one  class  to  anothor,  tho  tost  on  which  teachers  of  ton  rely  most  strongly  appears 
to  be  arithmetic.  In  the  present  investigation  tho  arithmetical  tests  woro  of 
two  kinds,  one  dealing  with  problems  and  the  other  with  moehanical  working  of 
sums  in  the  simple  rules.  The  formor  is  correlated  very  highly  with  General 
Educational  Ability  ;  the  latter  but  little.  Tests  set  by  the  teachers  upon 
work  done  by  the  class  oxaminod  too  ofton  approximate  to  the  latter  type  ; 
and,  therefore,  are,  perhaps  not  always  tho  best  tests  upon  which  to  rely.    But 

(')  See  p.  53,  footnote  (').  equation  (Ul,). 
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here,  as  in  tho  testing  of  all  mental  abilities,  it  is  best  to  employ  not  one  test  but 
as  many  tests  of  as  many  different  hinds  as  practical  convenience  will  permit. 

Specific  Educational  Abilities. 

We  have  noted  that,  in  certain  cases,  over  and  above  the  resemblance 
due  to  General  Educational  Ability,  there  are  additional  resemblances  attri- 
butable to  special  factors.  For  example,  tho  resemblance  between  marks  for 
tho  arithmetical  tests  cannot  be  attributed  to  the  mere  fact  that  General  Edu- 
cational Ability  is  roquired  in  both  tests.  Spocial  arithmetical  ability  is  also 
involved  ;  and  this  raises  the  correlation  above  tho  coefficient  of  -34  (which 
the  influence  of  General  Educational  Ability  alone  would  produce)  \ip  to  a 
figure  of  -76.  What  then  are  the  chief  special  abilities  affecting  performances 
at  school  subjects  ?  Is  it  possible  to  group  certain  subjects  together  as  depen- 
dent upon  similar  capacities  ? 

The  practical  importance  of  this  quostion  is  evident.  Suppose  a  depart- 
ment of  children  to  bo  accurately  organised  into  classes  upon  the  basis  of  General 
Educational  Ability.  Then,  as  is  clear  from  Table  XVIII.,  each  class  will 
be  homogeneously  constituted,  not  merely  as  regards  General  Educational 
Ability,  but  also  to  a  large  extent  as  regards  Composition,  and  perhaps  as  regards 
Arithmetic  (Probloms).  It  will  not  be  so  nearly  homogeneous  for  Reading 
and  Dictation.  For  Handwork,  Drawing,  Quality  of  Writing,  and  Mechanical 
Arithmetic,  it  will  be  fairly  heterogenous  ;  and  will  overlap  considerably  with 
classes  next  above  and  below. 

Supposo,  now,  we  reclassify  the  children  according  to  ability  in  Handwork. 
Shall  we  then  have  fairly  homogeneous,  non-overlapping  classes  for  Drawing, 
Quality  of  Writing,  and  Mechanical  Arithmetic  as  well  ?  A  priori  we  might 
suspect  that  a  re-classification  adopted  primarily  for  Handwork  might  avail 
also  for  Drawing  and  Quality  of  Writing  ;  but  we  might  doubt  its  suitability 
for  purposes  of  Mechanical  Arithmetic.  Is  empirical  evidence  accessible  to 
verify  these  presumptions  ? 

Specific  Correlations. 

For  purposes  of  investigation  this  practical  problem  plainly  resolves  itself 
into  the  following  theoretical  enquiry  :  What  special  correlations  would  remain 
if  we  could  eliminate  the  influence  of  General  Educational  Ability  ?  This 
question  can  be  attacked  by  means  of  the  statistical  method  known  as  "multiple 
correlation.'' 

I  assume  that  the  correlations  of  each  subject  with  General  Educational 
Ability  may  be  approximately  measured  by  the  hypothetical  general  factor 
coefficients  given  in  the  last  line  but  two  of  Table  XVIII.  ;  and,  consequently, 
that  the  rosomblance  between  performances  in  different  subjects  due  to  the 
common  presence  of  this  factor,  may  be  approximately  measured  by  the 
theoretical  coefficients  given  in  Table  XIX.  The  difference,  therefore,  be- 
tweon  these  theoretical  coefficients  and  the  observed  coefficients  based  upon 
actual  tests  will  provide  the  evidence  for  tho  presence  of  additional  special 
factors.  To  obtain  coefficients  for  the  "  spocific  correlations  "  those  differences 
must  be  divided  by  an  appropriate  denominator  in  accordance  with  the  usual 
formula  for  multiple  correlation.1 

The  coefficients  of  special  correlation  thus  obtained  are  given  in  Table  XX. 
They  may  be  taken  as  measuring  the  correlation  that  would  be  observed  in  a 
class  where  the  General  Educational  Ability  was  throughout  of  tho  same  level. 
In  such  a  class  it  would  be  extremely  difficult  to  predict  the  marks  of  a  given 
child  in,  say,  Arithmetic,  from  his  marks  in,  say,  Composition.  The  coefficients 
are  now  fewer  and  smaller.  Out  of  78  coefficients  only  25  are  significant. 
C1)  See  p.  53,  footnote  (').  equation  (i.). 
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Negative  Correlations  between  Special  Subjects. 

Nine  of  the  significant  coefficients  are  negative.  Several  are  to  be  found 
undor  Quality  of  Writing.  Apparently  those  who  write  fuller  and  better 
papers  in  Composition  (anrl  allied  subjects)  tend  to  scribble  in  a  more  hurried 
but  less  elegant  hand  than  those  whose  answers  are  meagre  and  whose  attention 
is  directed  rather  towards  elegance  and  neatness.  This,  however,  only  appears 
after  the  elimination  of  the  effects  of  different  General  Educational  Ability  ; 
otherwise,  the  children  who  are  most  able  generally,  will  not  only  give  better 
answers,  but  also  write  them  in  a  better  hand.  There  are  also  indications  of  a 
negative  relationship  between  other  manual  abilities  and  certain  literary  sub- 
jects ;   and  between  certain  literary  subjects  and  Mechanical  Arithmetic. 

This  analysis  reconciles  two  popular  views,  which,  as  commonly  stated, 
seem  incompatible  !  first,  the  view  that  children  who  are  intelligent  at  one 
or  two  important  subjects  will  probably  be  intelligent  at  all  ;  secondly,  the  view 
that  childron  who  are  backward  in  subjects  usually  considered  most  important 
(Arithmetic,  Reading,  Composition)  may  yet  excel  in  Handwork.  Under 
certain  conditions  each  belief  is  true. 

In  a  group  that  is  still  fairly  mixed  as  regards  general  ability,  almost 
any  test  will,  to  some  extent,  sift  out  the  more  intelligent.  Thus  a  scholar- 
ship examination  in  Arithmetic  and  Composition  will  probably  pick  out,  not 
merely  the  good  arithmeticians  and  the  best  writers  of  English  Composition, 
but  also  those  who  are  good  all-round  scholars.  Indeed,  if  out  of  the  remnants 
left  behind  by  such  an  examination  we  endeavoured  to  select  thoso  who  excel 
in  manual  work  for,  let  us  say,  trade  scholarships,  we  shall  very  probably  find 
that  many  of  the  best  manual  workers  have  also  already  boen  taken.  Similarly, 
in  highor  spheres,  it  may  be  possible  to  select  men  for  administrative  posts 
by  examinations  largely  dealing  with  Greek  and  Latin  history,  philosophy, 
and  verse. 

If,  however,  wo  first  eliminate  the  influence  of  differences  in  general  ability, 
if,  for  instance,  we  consider  a  group  whose  educational  intelligence  as  a  whole 
is  much  the  same  throughout,  then  it  is  quite  possible  that  children  who  are 
backward  in  the  formal  subjects  of  the  school  curriculum  may  excel  in  manual 
subjects  ;  and  children  who  excel  in  literary  work  may  be  relatively  poor  in 
arithmetical  work.  It  should  be  remembered  that  the  more  concentration 
of  interest  will  of  itself  produce  such  negative  relationships.  A  child  who 
heads  his  class  in  Reading,  Spelling,  and  Composition,  and  perhaps  devotes  much 
of  his  spare  time  to  reading  books  and  writing  stories  and  letters,  may  consider 
manual  work  unworthy  of  serious  effort  or  of  leisure  time.  Conversely,  a 
boy  who  has  suddenly  discovered  he  can  really  do  something,  lot  us  say,  in 
woodwork,  may  spend  the  time  allotted  to  other  subjects  by  dreaming,  perhaps 
subconsciously,  of  what  he  will  make  in  the  hours  for  manual  work. 

Positive  Correlations  between  Special  Subjects. 

The  subjects  which  are  positively  correlated  fall  into  three  or  four  fairly 
distinct  groups  : 

1.  An  Arithmetical  Group. — The  largest  spocific  correlation  obtains  between 
the  two  arithmetical  tests.  These,  therefore,  are  very  closely  allied  ;  and 
probably  test  a  special  kind  of  ability. 

2.  A  Manual  Group. — Handwork,  Drawing,  Writing  (Quality),  and 
perhaps  Writing  (Speed)  appear  specifically  correlated  with  one  another.  If 
anything,  they  are  negatively  correlated  with  Arithmetical  Ability.  The 
special  ability  underlying  thoso  is  accordingly  distinct  from  that  underlying 
arithmetical  activities. 
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3.  A  Linguistic  Group. — Dictation,  Reading  (Comprehension),  and 
Reading  (Speed).  These  subjects  also  show  no  correlation  with  the  arith- 
metical group  and  even  negative  correlations  with  the  manual  group.  On 
the  other  hand,  they  appear  not  entirely  unrelated  to  the  Composition  group, 
and  with  this,  might  perhaps  be  taken  as  forming  a  single  Literary  Group. 

4.  A  Composition  Group. — History,  Geography,  Science,  and  Composition 
appear  closely  related  to  each  other,  perhaps  because  the  tests  in  the  first  threo 
subject*),  when  set  so  as  to  exclude  special  knowledge,  information  or  memory, 
tend  to  resolve  themselves  very  largely  into  a  series  of  brief  compositions. 

Cyclic  Overlap. 

It  should  bo  noted  that  the  demarcation  between  the  four  groups  does  not 
appear  very  sharp.  Science,  for  example,  appears  related  both  to  the  Com- 
position group  and  to  the  Arithmetical  group.  Indoed  it  is  possible  to  arrange 
the  subjects  in  a  series,  so  that  each  is  correlated  with  the  next,  and  the  last 
with  the  first.  The  various  capacities  tested  thus  seem  to  form,  as  it  were, 
a  circular  chain  each  linked  to  the  next.  It  is  tempting  to  infer  that,  by  its 
choico  of  these  subjects,  the  ordinary  school  curriculum  views  scholastic  ability 
from  almost  every  side.  Such  a  conclusion,  however,  is  too  fanciful.  But 
there  can  be  little  doubt  that  the  special  abilities,  involved  in  the  various 
groups  of  subjects,  to  some  extent  overlap.  Both  the  overlap  and  the  group- 
ing of  subjects  is  illustrated  in  the  "  clock-diagram  "  below  (Figure  8).  In  the 
diagram  subjects  most  closely  related  are  placed  next  to  one  another  ;  and  their 

Figtjke  8. 

To  illustrate  the  Specific  Relations  between  the  Chief  Subjects  of  the 
School  Curriculum. 

Composition 

Reading  ^^  '        ~~~^^^ 

^Geography 
Dictation 


Reading, 

(Speed)     ' 


Writing 
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proximity,  measured  along  the  circumference  of  the  circle,  is  proportional 
to  the  closeness  of  their  relation.1  The  overlap  would  be  rendered  more  com- 
plete by  using  tests  or  toaching-methods,  which  would  correlate  the  several 
groups  of  subjocts  more  closely,  and  so  link  up  the  corresponding  mental  abilities. 

Confirmation  by  other  Investigations. 

The  results  here  described  havo  been  obtained  by  examining  the  very  small 
number  of  children  to  which  a  single  investigator,  making  careful  porsonal 
tests,  is  necessarily  confined.  The  two  main  conclusions,  however,  agree 
with  inferences  already  drawn  by  Mr.  Moore  and  myself  from  experiments 
upon  Liverpool  school  children ;  and  may,  I  think,  be  discerned  in  two 
independent  surveys  based  upon  school  marks,  carried  out  by  Dr.  Carey  and 
Mr.  Bradford,  assistant  teachers  in  the  sorvice  of  the  Council. 

Mr.  Bradford  has  tested  224  children,  ages  9}  to  13J  years.  The  cor- 
relations between  tho  various  school  subjects  considered  are  given  in  Table  XXI. 
It  will  be  soen  that  Composition  correlates  most  with  the  other  subjects-, 
Writing  and  Arithmetic  least,  and  that  all  the  correlations  are  positive. 
Mr.  Bradford  has  further  ondeavoured  to  analyse  the  special  naturo  of  the 
mental  abilities  concerned  by  means  of  special  psychological  tests.  He  infers 
that  mechanical  memory  is  a  factor  common  to  the  five  school  subjects  ;  that 
verbal  memory  forms  a  special  factor   common   to   Reading,    Spelling,    and 


TABLE   XXI— CORRELATIONS   BETWEEN   SCHOOL  SUBJECTS. 

Data :  school  marks,  224  children,  aged  9£  to  13{  years. 
(Mr,  Bradford's  Investigation.) 


Composition. 

Spelling. 

Reading. 

Arithmetic. 

Writing. 

Composition 

, , 

•44 

•50 

•32 

19 

Spelling 

•44 

•44 

•25 

•22 

Reading 

•50 

•44 

•13 

•19 

Arithmetic 

•32 

•25 

•13 

•08 

Writing 

•19 

•22 

•19 

•08 

•• 

Average 

•36 

•34 

•32 

•19 

•17 

(L)  The  existence  of  "  cyclic  overlap  "  makes  it  difficult  to  demonstrate  the  presence  of  a 
hypothetical  general  factor  and  to  calculate  more  precisely  the  h.g.f.  coefficients.  In  the 
first  place,  such  overlap  may  obviously  produce  tho  semblance  of  a  hierarchy,  if  only  the  overlap 
is  sufficiently  complex  and  systematic.  In  the  second  place  wo  cannot  now  omit  specifically 
correlated  pairs  of  subjects,  in  order  to  re-calculate  the  h.g.f.  coefficients  to  a  closer  approxima- 
tion ;  for  every  subject  seems  correlated  specifically  with  its  immediate  neighbours.  The  best 
corroboration,  therefore,  lies  in  the  correspondence  of  the  calculated  h.g.f.  coefficients  with  the 
empirical  correlations  for  general  educational  ability  ;  and  in  the  correspondence  of  the  specific 
correlations  with  common  expectation. 

I  drew  attention  to  these  difficulties,  when  first  noting  the  existence  of  cyclic  overlap 
in  an  attempt  to  establish  a  general  factor  underlying  the  primary  emotions.  (Brit.  Ass.  Reports 
Manchester,  1915,  Sub-section  I.)  The  nature  of  cyclic  overlap,  however,  is  more  clearly  under- 
stood by  considering  the  results  of  experiments  with  the  same  tost  repeated  daily.  Here  Monday's 
marks,  for  example,  will  be  found  to  correlate  most  closely  with  Tuesday's,  Tuesday's  with 
Wednesday's,  and  so  on,  each  day  correlating  especially  with  its  neighbours,  until  the  second 
Monday  is  reached,  when  a  high  correlation  with  the  first  Monday  is  commonly  found.  Tho  test 
Is  the  same  throughout.  Hence,  a  general  factor  must  be  operating.  Yet  its  presence  would  be 
difficult  to  demonstrate  by  means  of  a  "  hierarchy."  The  reader,  therefore,  must  be  warned  that, 
to  some  minds,  not  only  tho  existence,  but  even  the  method  of  proving  a  general  factor  remains 
a  matter  for  dispute. 
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Composition  ;  and  motor  co-ordination  is  an  important  factor  in  Writing  and 
kindred  manual  operations  ;  and  that  "  visuo-kinaesthetic  "  imagery  (pictorial 
imagery  and  imagery  for  movements)  is  a  factor  in  arithmetical  ability. 

Dr.  Carey  has  collected  the  examination  marks  for  about  600  children, 
aged  7  to  14  years,  from  the  sonior  departments  of  four  ordinary  elementary 
schools  under  the  Council.  The  correlations  obtained,  corrected  as  far  as 
possible  for  the  unreliability  of  marking,  are  given  in  Table  XXII.  Owing  to 
the  low  reliability  found  on  using  school  marks,  especially  in  such  subjects 
as  Writing  and  Needlework,  the  number  of  children  differs  in  difforent  subjects. 
In  the  Table,  tho  reliability  coefficients  for  these  subjects  appear  higli  only 
because  classes  whore  the  marks  proved  unreliable  (reliability  coefficients  below 
•50)  were  rejected.  The  figures  distinctly  suggest  a  hierarchical  arrangement, 
but  there  are  marked  deviations.  Dr.  Carey  concludes  that  here  tho  children's 
performances  are  due  to  (1)  a  general  factor,  such  as  general  intelligence  ;  (2) 
a  large  specific  factor,  namely,  motor  ability,  affecting  Writing,  Painting  and 
Needlework  ;  (3)  a  smaller  factor,  which  she  considers  to  underlie  Reading, 
Composition,  and  Spelling,  and  which  she  identifies  with  "  the  association 
between  written  words  and  their  meanings." 


TABLE   XXII.— CORRELATIONS   BETWEEN   SCHOOL  SUBJECTS. 


(A.)  Observed  Correlations  (Corrected  for  "  Unreliability "). 


Data:  school  marks,  BOO  children,  aged  7  and  14  years;  4  schools. 
(Dr.  Carey's  Investigation.) 


Geog- 
raphy. 

Compo- 
sition 

Science 

History 

Arith- 
metic. 

Read- 
ing. 

Spell- 
ing. 

Writ- 
ing. 

Paint- 
ing. 

Needlo- 
work. 

Geography 

•     (-55) 

•73 

•84 

•88 

•05 

•62 

•53 

•40 

•32 

•52 

Compositior 

•73 

(■73) 

•69 

•68 

•02 

•04 

•75 

•48 

•42 

•27 

Science 

.       -84 

.69 

(•60) 

•75 

•03 

•57 

•43 

•34 

•44 

•48 

History 

.       -88 

•68 

•75 

(•50) 

•07 

•60 

•44 

•27 

•17 

•22 

Arithmetic 

.       -65 

•62 

•03 

•07 

(•69) 

•40 

■52 

■39 

•41 

•37 

Reading 

.         62 

•64 

•57 

•00 

•46 

(•74) 

■79 

•30 

•28 

•12 

Spelling 

.      •  58 

•75 

•43 

•44 

•52 

•79 

(•74) 

•40 

•24 

•17 

Writing 

.       -40 

•48 

•34 

•27 

•39 

■30 

•40 

(•70) 

•52 

•54 

Painting 

.       -32 

•42 

•44 

•17 

■41 

•28 

•24 

•52 

(•72) 

•52 

Needlework 

•52 

•27 

•48 

•22 

•37 

•12 

17 

•54 

•52 

(•67) 

Average 

.       -61 

•50 

•57 

•53 

•52 

•50 

•47 

•41 

•37 

•36 

Hypothetic^ 
general  fa 
tor 

il        -88 

c- 

•86 

•83 

•75 

•75 

•70 

■00 

•57 

•51 

•49 

I  have  calcidatod  the  averages,  the  correlations  with  the  hypothetical 
general  factor  (Table  XXII.)  and  the  specific  correlations  (Tablo  XXIII.), 
for  Dr.  Carey's  data,  upon  the  same  linos  as  before.  It  will  bo  observed  that 
Composition  again  shows  an  extremely  high  average  correlation  with  tho  other 
subjects,  and  an  extremely  high  correlation  with  the  hypothetical  general  factor. 
There  is,  however,  no  independent  ovidence  that  the  hypothetical  goneral 
factor  corresponds  with  General  Educational  Ability,  except  a  priori  probability, 
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and  the  genoral  agreement  of  the  order  with  that  found  in  my  own  investigation. 
Hence,  my  estimates  of  the  specific  correlation  (Table  XXIII. )  are  here  not  very 
trustworthy.  They  agree,  however,  very  largely  with  those  based  upon  actual 
tests.  Further,  as  before,  there  is  discernible  a  tendency  both  to  grouping  and 
to  clyclic  overlap. 


TABLE   XXIII.— CORRELATIONS   BETWEEN   SCHOOL  SUBJECTS. 


(B.)  Specific  Correlations. 


Data  :  Coefficients  in  Table  XXII. 


Geog- 
raphy. 

Science 

Arith- 
metic. 

History 

Head- 
ing. 

Compo- 
sition. 

Spell- 
ing. 

Writing 

Paint- 
ing. 

Needle- 
work. 

Geography  .  . 

.. 

•42 

—  03 

•71 

•00 

—•08 

—  14 

—•26 

—•32 

•22 

Science 

•42 

•  • 

•03 

•35 

—•03 

—  •07 

—  •20 

—•28 

•04 

•14 

Arithmetic  . . 

—•03 

•03 

•  • 

•24 

—  13 

—  06 

•00 

—•08 

•05 

•00 

History 

•71 

•35 

•24 

•• 

•30 

•12 

—  10 

—•30 

—  •37 

—  •26 

Reading 

•00 

—  •03 

—  13 

•30 

•  • 

13 

•62 

—  •07 

—  17 

—  •35 

Composition 

—•08 

—  •07 

—  •06 

•12 

•13 

•• 

•47 

•00 

—  02 

33 

Spelling 

—  •14 

— -29 

•00 

—  •10 

•62 

•47 

•• 

•04 

—•16 

—  •23 

Writing 

—  •26 

—•28 

—•08 

—  •30 

—  •07 

•00 

•04 

•• 

•33 

•37 

Painting 

—•32 

•04 

•05 

—  •37 

—•17 

—  02 

—  •16 

•33 

•  • 

•36 

Needlework 

•22 

•14 

•00 

—  •26 

—  •35 

—  •33 

—  •23 

•37 

•36 

•• 

.Via   «™ 

scholastic  work  of  elementary  school  children,  more  particularly  as  regards 
the  nature  of  the  imagary  involved.  She  finds  that,  with  current  methods 
of  teaching,  auditory  and  auditori-motor  imagery  is  of  more  importance  than 
visual,  especially  in  those  subjects  which  are  mast  often  learnt  through  tho 
ear, — history,  science,  and  geography.  But  she  concludes  that  such  subjects 
would  be  better  remembered  if  greater  emphasis  were  laid  upon  visual  presen- 
tation.1 


Nature  of  Special  Scholastic  Abilities. 

To  analyse  the  psychological  nature  of  scholastic  abilities,  several  pro- 
longed investigations  have  been  undertaken,  with  the  co-operation  of  school 
teachers,  following  for  the  most  part  the  lines  of  analysis  already  employed 
upon  the  same  problem  with  the  aisistan.ee  of  school  teachers  at  Liverpool, 
and  already  described  in  earlier  publications.       A  provisional  survey  of  the 

(*)  I  have  to  acknowledge  my  indebtedness  to  Mr.  Bradford  and  to  Dr.  Carey  for  allowing  me 
to  refer  to  their  data,  which  have  been  gathored  for  investigations  carried  out  with  the  generous 
assistance  of  Dr.  Brown,  at  the  Psychological  Laboratory,  King's  College,  and  of  Professor 
Spearman,  at  the  Psychological  Laboratory,  University  College. 


63 

results  so  far  obtained  suggests  the  following  conclusions  :  First,  the  abilities 
and  processes  involved  are  far  more  complex  than  those  who  have  written 
upon  this  subject  commonly  assume.  Secondly,  similar  rosults  are  roached 
by  different  children  by  very  different  mental  processes  ;  consoquontly,  a 
child  who  fails  under  one  method  of  instruction  will  often  succeed,  if  a  brief 
study  be  made  of  his  natural  aptitudes  and  operations  and  another  mode  of 
instruction  adopted  accordingly.  Thirdly,  similar  subjects  require  very  different 
abilities  at  different  ages  and  at  different  stages  of  progress.  Thus,  subjects 
which,  in  standards  V.  and  VI.,  involve  comparatively  mochanical  operations — ■ 
such  as  Dictation  and  Arithmetic  (Rules) — may,  in  standards  II.  and  III., 
requiro  mental  powors  of  quite  a  different  ordor.  Indeed,  in  lower  standards, 
such  subjects  tend  to  show  a  correlation  with  General  Educational  Ability 
far  higher  than  is  found  in  higher  standards.  Except,  thorefore,  for  rough 
preliminary  surveys,  it  would  be  a  mistake  to  throw  together  marks  and  cor- 
relations for  different  standards  and  ages  into  a  single  tablo  ;  and  the  statements 
made  above  as  regards  the  grouping  of  spocial  subjects  strictly  apply  only  to 
children  of  the  level  testod,  namely,  standards  V.  and  VI.  Indeed,  it  was  for 
this  reason  that  the  more  elaborato  experiments  were  in  the  first  instance  con- 
fined to  children  of  these  classes. 

Correlations  between  Educational  Abilities  among  Defectives. 

Tho  correlations  between  attainments  in  different  school  subjocts  among 
a  group  of  high-grade  mentally  deficient  children  are  given  in  Table  XXIV. 
The  coefficients  are  not  high  and  show  no  cloar  hierarchical  arrangement. 
Certain  fundamental  school  subjects, — -Arithmetic,  Reading  and  Dictation, — ■ 
appear  somewhat  closely  associated,  and  form,  perhaps,  a  "  Scholastic  "  group  ; 
other  more  special  subjects, — Handwork,  Drawing, — are  similarly  associated, 
and  may  porhaps  indicato  a  "  Manual  "  group.  Among  defectives,  therefore, 
the  distribution  of  capacity  appears  to  be  somewhat  more  uneven  than 
among  normal  children.  There  is  loss  evidence  for  the  assumption  that 
educational  ability  may  be  treated  as  a  singlo  mental  quality.  Such  treatment 
can  at  present  bo  justified  only  upon  grounds  of  simplicity  and  convenience. 
This  conclusion,  however,  is  entirely  consistent  with  what  I  have  olsowhere 
remarked  as  to  the  complexity  and  ambiguity  of  the  current  conception  of 
"  mental  deficiency."  For  practical  purposes,  it  suggests  the  importance  of 
farther  classifying  cases  of  deficiency  according  to  the  kind  of  deficiency,  as  well  as 
according  to  its  degree.  Some  defectives  excel  in  manual  subjects,  but  are  unable 
to  master  intelligent  reading,  writing,  or  calculation  ;  othors  may  so  profit 
by  instruction  in  those  latter  subjocts  as  eventually  to  becomo  fit  for  re-trans- 
ference to  tho  ordinary  schools  ;  othors  may  bo  afflicted  with  special  dofects — 
such  as  those  described  as  "  word-blindness  "  or  "  number  defect  "  ;  others, 
again,  may  bo  unablo  to  acquire  manual  dexterity  or  to  use  tools  with  safety 
or  skill.  These  different  typos  should  bo  sorted  out  in  an  observation  class, 
and  ovontually  transferred  to  classes  specially  suited  to  their  special  kind  of 
ability  or  dofect.  ^ 

A  more  dotailod  analysis  is  urgently  neodod  for  the  particular  kinds  of 
montal  ability  and  deficiency  occurring  among  defectives.  Unfortunately, 
however,  the  simple  method  of  merely  correlating  the  results  of  a  few  scholastic 
tests  is  with  them  inadequate.  The  children's  ability  varies  considerably 
from  day  to  day.  Honco,  as  may  be  seen  from  the  table,  tho  "reliability  " 
of  estimates  and  nvxnuromonts  thus  obtained  is  not  high.  Further,  defectives 
already  form  a  selected  group,  clioson  vory  largely  on  the  ground  of  ability  or 
disability  in  school  subjocts  ;  and  it  is  difficult  to  find,  for  oxporimontal  purposes, 
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a  group  or  class,  fairly  homogeneous  in  all  respects  except  thoso  mental  qualities 
it  is  proposed  to  study.  For  the.se  reasons,  correlations  between  the  per- 
formances of  defectives  are  bound  to  be  somewhat  low  and  irregular.  What  is 
needed  is  a  prolonged  study  of  individuals  by  teachers  who  are  able  to  observe 
them  closely  from  day  to  day  and  from  year  to  year. 


TABLE   XXIV.— CORRELATIONS   BETWEEN   SCHOOL  SUBJECTS. 


Special  (M.D.)  School  Children. 


Data :  scholastic  tests  and  teachers'  estimates  for  73  mental  defectives  (high  grade) 
aged  10—  to  15 —  years. 


Arith- 
metie- 
(Rules). 

Reading 
(Compre- 
hension). 

Reading 

(Speed). 

Dicta- 
tion. 

Hand- 
work. 

Drawing. 

Writing 
(Quality). 

Writing 

(Speed). 

Arithmetic 
(Rules) 

Reading(  Com- 
prehension) 

Reading 
(Speed) 

Dictation 

Handwork     . . 

Drawing 

Writing 

(Quality) 
Writing 

(•55) 
•53 
•31 
•33 
•45 
•13 
•36 
•32 

•53 
(•59) 
•69 
•41 
•16 
•29 
•13 
•18 

•31 
•69 
(•62) 
•45 
•31 
•28 
•05 
•32 

•33 
•41 
•45 
(•68) 
•29 
•12 
■28 
•35 

•45 
•16 
•31 
•29 
(•66) 
•43 
•38 
•24 

•—13 
•29 
•28 
•12 
•43 
(•53) 
•44 
•37 

•36 
•13 
•05 

•28 
•38 
•44 
(•49) 
•48 

•32 
•18 
•52 
•35 
•24 
•37 
•48 
(•54) 

General  Edu- 
cational ' 
Ability. 

•61 

•59 

•53 

•57 

•45 

•36 

•33 

•21 

General  In- 
telligence 

•57 

•62 

•34 

•51 

•55 

•28 

•32 

•39 

Conclusion. 

The  main  conclusion,  thon,  to  be  drawn  from  the  foregoing  tables  of  cor- 
relations is  this  :  School  achievements  are  due  to  mental  qualities  of  two  kinds  : 
first,  a  general  ability  entering  into  all  school  work  ;  secondly,  special  aptitudes 
for  particular  subjects.1 

These  preliminary  investigations  furnish  certain  tentative  suggestions  of 
practical  interest.  They  are  concerned,  for  the  most  part,  with  methods  of 
observing,  recording,  or  classifying  individuals,  first,  as  members  of  a  given 
type,  secondly,  as  members  of  a  given  sex  or  social  class,  and  finally  as  mombora 
of  a  given  age-group,  school-class,  or  school. 

(')  For  a  further  discussion  of  this  distinction  I  may  perhaps  refer  to  my  address  to  the 
Manchester  Child  Study  Society  (1909),  reprinted  in  Chili  Stuiu,  Vol.  IV.,  Nos.  2  and  3  esp. 
pp.  94-5. 
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Psychographs  for  Individual  Children. 

In  order  to  study  and  compare  the  peculiar  endowments  and  deficiencies 
of  individual  children  some  simple  plan  is  needed  for  recording  the  degrees 
of  such  general  and  specific  abilities  in  diagrammatic  form.  For  this  purpose, 
I  have  elsewhere  suggested  what  may  be  termed  scholastic  "psychographs." 
These  are  obtained  by  plotting  upon  a  uniform  scale  in  a  uniform  order  the 
child's  mental  level  in  each  of  the  chief  school  subjects.  Illustrations  for  the 
more  important  types  are  given  in  Figure  9.  The  first  is  the  psychograph 
for  a  child  of  normal  ability  in  all  subjects  of  the  curriculum.  Were  all  children 
of  this  type,  the  correlations  between  schools  tests  would  be  peculiarly  high  ; 
and  the  organisation  of  school  classes  a  simple  and  straightforward  thing.  The 
second  psychograph  represents  the  not  uncommon  case  of  special  arithmetical 
deficiency  ;  the  third,  a  case  of  special  ability  in  work  involving  composition  ; 
the  fourth,  a  case  of  special  defect  in  linguistic  subjects — reading,  spelling,  etc. — 
somewhat  resembling  so-called  congenital  "  word-blindness." 

The  latter  cases  tend  to  reduce  the  correlations  between  scholastic  tests  ; 
and  make  it  difficult  always  to  classify  once  only  for  all  school  subjocts.  The 
graphed  records  yield  a  clear  picture  of  the  educational  capacities  of  such 
individuals  ;  and  after  a  number  havo  been  thus  analysed,  show  at  a  glance 
the  typo  to  which  each  individual  belongs.  In  practical  work  they  have  already 
proved  extremely  helpful  for  keeping  diagrammatic  summaries  of  the  special 
characteristics  of  individual  children. 

Sex  Differences. 

Ability  in  particular  school  subjects  appears  to  differ  in  the  two  sexes. 
Boys  apparently  excel  in  Arithmetic,  especially  Arithmetical  Problems,  in 
Drawing,  and  probably  most  of  the  other  manual  subjects,  that  aro  commonly 
taught  to  both  sexes.  Girls  excel  in  linguistic  subjocts  (especially  in  fluency 
of  Reading),  in  subjocts  depending  upon  Composition  (especially  in  the  literary 
aspects  of  Composition),  and  in  speed  and  quality  of  Writing.  My  data,  how- 
ever, do  not  enable  me  to  conclude  with  certainty  as  to  the  precise  nature  or 
extent  of  these  differences,  much  less  as  to  how  far  they  are  due  to  the  peculiari- 
ties of  sex-heredity,  sex-tradition,  or  departmental  toaching.  Observations 
already  commenced  in  a  mixed  school  may  perhaps  throw  light  upon  this 
problem. 

Social  Differences. 

Among  the  ordinary  olementary  schools  whore  the  children  were  testod 
throughout  were  included  (1)  a  school  attended  by  children  from  the  poorest 
homes  in  the  borough,  (2)  a  school  whore  the  homo  circumstances  were  better 
than  for  any  other  school,  and  (3)  a  school  where  the  home  circumstances 
differed  very  considerably  with  different  individuals.  A  comparison  of  the 
performances  suggests  the  following  inferences.  The  children  from  better 
homes  excel,  to  the  greatest  extent  and  with  the  greatest  frequency,  in  Com- 
position ;  they  excel  nearly  as  often  and  nearly  as  much  in  Arithmetic  (Problems) 
and  Reading  ;  they  excel  very  frequently,  but  not  invariably,  in  Spoiling  and 
Mechanical  Arithmetic  ;  they  excel  littlo,  if  at  all,  in  Manual  subjects.  In 
Composition,  Reading,  and  Arithmetic,  schools  or  groups  drawn  from  the 
poorest  homes  may  be  9  to  12  months  behind  those  drawn  from  the  best. 
Illustrative  figures  have  been  published  elsewhere  ;  but  a  far  wider  enquiry 
needs  to  be  carried  out  before  the  problem  can  be  discussed  in  detail,  and  the 
causes, — hereditary,  economic,  and  social, — can  bo  evaluated.  Here,  indeed, 
lies  a  most  urgent  field  for  research. 
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Heterogeneity  and  Overlap  In  Special  School  Subjects. 

Ability  in  certain  subjects  is,  we  have  seen,  determined  largely  by  special 
aptitude  ;  and  attainment  in  such  subjects  is  very  incompletely  correlated 
with  attainment  in  the  rest.  In  consequence  of  this,  schools  and  classes 
organised  on  the  basis  of  General  Educational  Ability  will  prove  extremely 
heterogeneous  as  regards  subjects  where  the  correlation  with  General  Educa- 
tional Ability  is  but  slight,  ;  and,  in  these  at  any  rate,  each  class  will  very  largely 
overlap  with  the  rest. 

In  order  to  study  the  heterogeneity  and  overlap  wo  need  tests  which  can 
be  carried  out  in  the  same  way  with  all  ages  and  all  classes,  and  marked  in 
some  simple  quantitative  fashion.  For  this  purpose,  the  most  convenient 
tests  are  exercises  in  Mechanical  Arithmetic  and  in  Dictation.  The  same  sums 
and  the  same  sentences  can  be  set  to  all  ;  and  excellence  can  readily  be  measured 
in  terms  of  the  number  of  figures,  or  words  or  letters,  correctly  written  down. 
Typical  schools  were  chosen  for  examination  in  these  two  subjects.  Other 
subjects  were  also  tested  ;  but,  with  these,  a  marking  applicable  to  all  ages 
and  classes  involves  somewhat  technical  methods  that  destroy  the  illustrative 
value  of  the  results.  Accordingly,  to  avoid  a  lengthy  analysis,  I  give  figures 
for  but  two  tests  at  one  school.  The  school  selected  is  that  considered  by  the 
district  inspector  to  be  approximately  median  for  the  borough. 

Heterogeneity  of  Age-groups  and  of  Actual  and  Ideal  School  Classes. 

The  best  measure  of  the  heterogeneity  of  a  class  or  age-group  is  its 
"  standard  deviation."  For  comparative  purposes,  however,  the  ratio  of 
the  standard  deviation  to  the  average  of  the  group  ("  coefficient  of  varia- 
tion ")  is  often  preferable.  In  illustration  I  give  averages,  standard  devia- 
tions and  coefficients  of  variation  for  Mechanical  Arithmetic  (Tables  XXV. 
and  XXVI.).  The  unit  of  measurement  throughout  is  the  number  of  correct 
operations  (approximately,  correct  figures  in  the  answer)  worked  in  20  minutes. x 
Table  XXV.  gives  values  for  the  several  age -groups.  For  the  various  ages, 
the  standard  deviation  varies  from  about  20  to  about  50.  On  an  average, 
it  is  about  40  per  cent,  of  the  average  for  the  age-group.  In  the  classes,  the 
standard  deviation  is  much  smaller.  Table  XXVI.  gives  values  (1)  for  the 
classes  as  actually  constituted  ("observed  values"),  (2)  for  imaginary  classes 
composed  of  the  same  numbors,  and  formed  so  that  there  is  no  overlap  what- 
ever ("theoretical  values"):  the  worst  50  have  been  selected  for  the  lowest 
class,  the  next  worst  50  for  the  next  class  above,  and  so  on.  In  the  classes 
as  actually  formed,  the  standard  deviation  varies  from  about  12  to  between 
30  and  40.  It  is  about  27  per  cent,  of  the  average.  By.  reclassifying  the 
children  specifically  for  ability  in  Mechanical  Arithmetic  instead  of  for  educa- 
tional ability  generally,  the  standard  deviations  are  still  further  reduced.  The 
"  theoretical  "  values  for  such  ideal  classes  vary  for  the  most  part  between 
4  and  6,  and  are  about  7  per  cent,  of  the  average.  Similar  results  are  obtained 
with  the  other  tests.  The  actual  figures  are  greatly  affected  by  the  unit  of 
measurement  ;  and  the  allowances  are  too  speculative  and  elaborate  to  be 
discussed  here.  Generally  speaking,  in  single  subjects,  individuals  seem  to 
vary,  on  an  average,2  from  20  to  50  per  cent,  on  either  side  of  the  mean  for  the 

(x)  The  testa  used  were  those  described  in  detail  by  Dr.  Ballard  in  the  Journal  of  Experi- 
mental Pedagogy,  Vol.  II.,  No.  vi.,  p.  396.  The  sums  were  worked  upon  printed  sheets.  The 
Instructions  were  given,  and  the  supervision  and  marking  carried  out,  by  me  personally. 

(a)  As  before  the  term  "  average  "  is  used  somewhat  loosely  to  save  technical  circumlocution. 
The  measure  of  deviation  in  view  is  a  "  root-mean-square,"  not  a  M  mean,"  or  strict  average. 
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age-group  :  from  10  to  30  per  cent,  on  either  side  of  the  mean  for  their  class  : 
but  only  from  3  up  to  about  15  per  cent,  on  either  side  of  the  mean  with  the 
most  homogeneous  class  that  could  be  formed  by  classifying  specifically  for  the 
subject  under  consideration. 

If  we  amalgamate  the  marks  for  the  different  subjects,  heterogeneity  appears 
to  be  somewhat  less.  The  tables  are  too  numerous  and  complicated  for  pub- 
lication here.  Roughly  speaking,  for  age-groups  in  the  middle  of  the  school  career, 
the  standard  deviation  in  the  totals  for  all  subjects  tends  to  be  about  the  same  as  the 
difference  between  the  averages  for  two  consecutive  age-groups.  This  is  a  similar 
result  to  that  reached  from  other  data  in  the  foregoing  memorandum.  If 
anything,  the  degree  of  variation  was  somewhat  minimised  by  the  latter.  By 
the  ordinary  methods  of  school  organisation  the  variation  of  a  class  is  reduced  to 
about  one-half  that  of  an  age-group.  By  an  ideal  classification  for  each  subject 
separately,  it  could  theoretically  be  reduced  to  about  one-third. 


TABLE   XXV— MECHANICAL  ARITHMETIC. 


(A.)  Heterogeneity  of  Age-groups. 


Averages,  Standard  Deviations,  and  Coefficients  of  Variations  for  the  several  ages. 


Age. 

Average. 

Standard  deviation. 

Coefficient  of  Variation. 

7  -  years 

(7-6) 

(8-6) 

(113-2) 

8  -     „ 

22-7 

22-1 

(97-4) 

8  -     „ 

57-0 

32-6 

57-2 

10  -     „ 

97-6 

40-0 

47-1 

11  -     „ 

111-8 

40-1 

35-9 

12-     „ 

126-0 

39-0 

80- 

13  -     „ 

142-3 

51-3 

36-2 

TABLE  XXVI.— MECHANICAL  ARITHMETIC. 


(B.)  Heterogeneity  of  Classes. 

Averages,  Standard  Deviations,  and  Coefficients  of  Variation  for  Actual  and  Ideal  Classes. 


Class. 

Observed  Values. 

Theoretical  Values. 

Average. 

Standard 

Coefficient 

Average. 

Standard 

Coefficient 

Deviation. 

of  Variation. 

Deviation. 

of  Variation. 

Standard  I 

2-9 

(2-8) 

(96-6) 

1-9 

(1-4) 

(73-7) 

Standard  II     . . 

14-0 

12-5 

(89-3) 

111 

4-6 

(41-4) 

Standard  Illn 

310 

14-9 

(48-1) 

29   1 

51 

(17-5) 

Standard  IIIa 

53-2 

15-0 

28-2 

46-7 

5-9     * 

12-6 

Standard  IV  . . 

61-8 

22-6 

36-6 

66-9 

5-7 

8-5 

Standard  Vb  . . 

11C-6 

32-6 

28-0 

90-9 

6-9 

7-6 

Standard  Va  .  . 

110-3 

26-6 

22-9 

109-1 

5-7 

5-2 

Standard  VIo 

132  •  I 

30-4 

23-0 

126-3 

4-3 

3-4 

Standard  VIa 

120- 1 

370 

29-3 

139-0 

3-9 

2-8 

Standard  VIIb 

124-3 

28-2 

22-7 

155-0 

6-3 

41 

Standard  VIIa 

171-8 

48-8 

28-4 

203   1 

22-2 

(10-9) 

E  2 
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Overlapping  of  Age-groups. 

I  shall  consider  first,  and  in  greatest  detail,  the  results  for  Mechanical 
Arithmetic.  The  distributions  of  ability  for  the  several  classes  are  shown 
in  Figure  11.  These  illustrate  in  concrete  form  the  abstract  statements 
already  made  in  regard  to  heterogeneity.  It  will  be  seen  that  there  is  a  vast 
amount  of  difference  between  individuals,  especially  among  those  comprising 
the  higher  age -groups.      The  worst  children  aged  thirteen  arc  weaker  than  the 


Figure  10. 
OVERLAPPING   OF  AGES. 
(Mechanical  Arithmetic.) 
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best  child  agod  eight.  The  children  aged  nine  and  the  children  aged  ten  both 
cover  a  far  wider  range  than  the  averages  for  all  the  seven  age-groups.  Such 
diagrams,  therefore,  show  very  clearly  how  rough  and  approximate,  in  the  case 
of  school  subjects,  is  the  notion  of  a  "  mental  age."  Averages  and  norms  for 
various  ages  can  have  very  Utile  significance,  unless  accompanied  by  some  measure 
of  deviation. 


In  order  that  the  general  amount  of  overlap  may  be  visiblo  at  a  glance, 
the  various  distributions  have  boon  amalgamated  and  smoothed  by  a  process 
of  averaging.  The  average  overlap  in  Mechanical  Arithmetic,  for  any  two 
adjacent  age-groups  thus  obtained,  is  represented  in  Figure  10. 

The  method  of  averaging  employed  is  shown  in  Table  XXVII.  From 
the  average  percentages  in  the  last  lino  of  the  table  the  average  differences 
between  tho  averages  for  each  age  can  be  computed  in  terms  of  the  standard 
deviation  of  a  normal  group.  Those  are  shown  by  the  fine  vortical  lines  in 
Figure  10.  The  curve  (continuous  line)  for  the  given  age  is  drawn  about 
the  modian,  not  about  the  average.  The  median  for  the  second  curve  in  the 
figure  (interrupted  lines)  is  then  found  by  averaging  the  differences  between 
the  average  of  the  given  age  and  both  the  average  of  the  age  above  and  that  of 
the  age  below. 
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To  measure  the  general  degree  of  overlapping  wo  need  some  simple  equation 
or  formula.  The  aroa  shaded  in  the  figure  would  naturally  be  taken  as  in- 
dicating the  amount  of  overlap.  If  we  assume  that  both  curves  are  normal, 
and  have  the  same  standard  deviation,  this  area  can  readily  be  estimated. 
We  have  merely  to  find  the  difference  between  the  two  medians,  halve  it,  find 
from  a  table  of  values  for  the  normal  probability  integral  the  percentago  of 
the  whole  area  falling  beyond  this  midpoint,  and  double  it.  Accordingly, 
twice  the  percentage  of  either  group,  which  falls  beyond  the  point  midway 
between  the  medians  of  the  two  groups,  may  be  taken  as  the  measure  of  overlap.1 

If  the  overlap  is  complete,  the  figure  thus  calculated  will  clearly  be  100 
per  cent.  If  there  is  no  overlap,  then  with  age-groups  or  classes  of  about 
50  children,  the  figure  should  bo  under  1  per  cent.,  and  the  distance  between 
the  two  medians,  therefore,  at  least  4-6  S.D. 

In  Mechanical  Arithmetic  the  avorage  difference  between  the  medians  for 
any  two  adjacont  age-groups  is  0-57  S.D.  This  yields  76-6  per  cent,  as  the 
measure  of  avorago  overlap.  Thus,  throe-eighths  of  the  lower  age-group  surpass, 
throe-eighths  of  the  higher  age-group  fall  below,  the  ideal  lino  of  division 
between  the  two  groups.  About  twenty-three  per  cent,  of  the  children  of  a  given 
age  are  better  than  the  average  of  the  next  age  above,  and  nearly  thirly-four  per 
cent,  are  worse  than  the  average  of  the  age  next  below.  Some  are  even  better  than 
the  avorage  of  children  two  or  three  years  older. 

The  overlap  in  other  subjects  is  nearly  as  marked.  It  is  groatost  in  those 
subjects  where  achievement  is  determined  (or  left  to  be  determined)  chiefly  by 
inborn  aptitude — for  instance,  in  drawing  and  manual  work.  It  is  least  in  those 
subjocts  which  depond  upon  progressive  accumulation  year  by  yoar  of  acquired 
information — for  instance,  knowledge  of  history  and  geography. 

To  obtain  measures  for  General  Educational  Ability,  the  marks  for  all  the 
school  subjects,  each  weighted  according  to  its  correlation  with  tho  "  hypo- 
thetical genoral  factor,"  must  first  be  amalgamated.  Tho  average  amount  of 
overlapping  botween  any  two  consocutive  ages  then  proves  to  be  about  67 
per  cont.  Thus,  in  general  educational  ability,  about  one-third  of  the  lower  age- 
group  surpasses,  and  over  one-third  of  the  higher  age-group  falls  below,  the  ideal 
line  of  division  between  the  two  ages. 

In  any  ono  age,  over  18  per  cent,  are  worso  than  the  avorage  of  the  age 
below  •  and  nearly  18  per  cont.  are  better  than  tho  avorage  of  the  age  above. 
This  amount  of  overlapping  is  about  the  same  as  that  exhibited  in  physical 
characteristic:),  being  slightly  loss  than  tho  ago  overlap  for  weight,  and,  if 
anything,  a  little  moro  than  that  for  height.  (See  Appendix  II.).  As  I  have 
already  observed,  we  should  expect  individual  variations  to  cover  a  distinctly 
wider  ago-rango  in  the  case  of  inborn  intelligence  than  in  the  case  of  height 
or  even  weight.  Hence,  estimates  of  educational  attainments  probably  minimise 
the  actual  amount  of  age-overlap  in  higher  intellectual  capacities. 

V 

Distribution  of  Age  in  School  Classes. 

For  school  organisation  several  corollaries  seem  plain.  To  avoid  over- 
lapping in  class-work,  different  agos  must  be  collocted  in  tho  samo  standard. 
In  a  school  of  ordinary  size,  a  class  which  is  homogeneous  in  ability  must  be 

(*)  I  have  employed  a  somewhat  similiir  measure  of  overlap  in  estimating  tho  mental 
differences  between  the  sexes.  See  Journal  of  Experimental  Pedagogy,  Vol.  I.,  No.  i,  p.  283,  where 
tho  method  is  discussed  at  greater  length. 
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TABLE    XXVII.- 


Overlar 


Number  and  Percentage  of  Children  in  each  age-group  surpassing  or  falling 

numbers  in  Roman  figures; 


Above  Average  for 

Age. 

Age -group 
i  years  above. 

Age -group 
3  years  above. 

Age -group 
2  years  above. 

Age -group 
1  year  *ibovc. 

13  — 

— 

— 

— 

— 

12  — 

— 

— 

— 

Above  age  13, 
10     27-6 

11  — 

— 

— 

Above  age  13, 
14     21-3 

Above  age  12, 
24     36-4 

10  — 

— 

Above  age  1 3, 
8     12-9 

Above  age  1 2, 
2l£     34-7 

Above  age  1 1 , 
27     43-6 

9  — 

Above  age  13, 
2     2-0 

Above  age  12, 
3     3-1 

Above  age  1 1 , 

7     7-1 

Above  age  10, 
11    u-1 

8  — 

Above  age  12, 

0    o-o 

Above  age  11, 

0    o-o 

Above  age  10, 

0    o-o 

Above  ago  9, 
9     10-2 

7  — 

Above  age  11, 

o    o-o 

Above  age  10, 

0    o-o 

Above  age  9, 

0    o-o 

Above  age  8, 
4     11-1 

Average 

0-7       0-7 

2-8     4-0 

8-5     12-6 

15-2     23-3 
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MECHANICAL  ARITHMETIC 


of  Ages. 


below  the  average  for  higher  and  lower  age-groups  respectively.    Actual 
percentages  italicised. 


Below  Average  for 

Own  age-group. 

Own  age-group. 

Age-group 
1  year  below. 

Age-group 
2  years  below. 

Age-group 

3  years  below. 

Above  age  13, 
17     36-1 

Below  age  13, 
30     63-9 

Below  age  12, 
18     38-3 

Below  age  11, 

17     36-7 

Below  age  10, 

7     14-7 

Above  age  12, 
26     44-8 

Below  age  12, 
32     55-2 

Below  age  11, 
25     43-1 

Below  age  10, 
14     24-2 

Below  age  9, 

0     o-o 

Above  ntre  11, 
35     53-0 

Below  age  11, 
31     47-0 

Below  age  10, 

27     41 -0 

Below  age  9,    |  Below  age  8, 
5     7-6                 0     0-0 

Above  aire  10, 

In   si-6 

Below  age  10, 
30     48-4 

Below  age  9, 

18     29-1 

Below  age  8, 
1     1-6 

Below  age  7, 

0    o-o 

Above  age  0, 
46     46-0 

Below  age  9, 

53     54 ■ 0 

Below  age  8, 
15     15-2 

Below  age  7, 
0     6-1 

— 

Above  age  8, 
35     40-2 

Below  age  8, 
52     59-8 

Below  age  7, 
31     35-6 

— 

— 

Above  age  7, 
12    33-3 

Below  age  7, 
24     66-7 

— 

— 

— 

28-9     43-8 

30-0     564 

22-3     33-7 

8-0      15-1 

1-7     37 
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heterogeneous  in  age.       Tho  standard  deviation  in  such  a  class  will  bo  about 
1  year  (cf.  also  Table  X.,  column  7)  ;   and  the  range,  therofore,  about  5  years.1 

From  this  standpoint  the  original  table  of  age  and  ability  (Table  IX.) 
may  be  fruitfully  criticised.  As  regards  age,  certain  "  classes  "  appear  far 
less  heterogeneous,  others  overlap  far  less,  than  we  should  now  expect.  An 
analysis  of  the  apparent  anomalies  suggests  that  they  are  largely  due  to  current 
modes  of  departmental  and  interdepartmental  organisation.  These  doubtless 
considerably  affect  the  distribution  of  attainments.  But  tho  resulting  estimates 
can  hardly  represent  in  every  detail  the  ideal  distribution  of  educational  ability. 
For  further  study  of  these  problems  we  clearly  need  separate  returns  for  ability, 
for  attainments,  and  for  school  class.  Actual  experiments,  such  as  the  tests 
described,  sho\ild  be  carried  out,  not  merely  in  one  or  two  representative  schools, 
but  upon  an  extensive  scale. 

Meanwhile  one  inference  seems  tenable.  Methods  of  promotion  should  bo 
as  flexible  as  possible.  In  particular,  the  age-limits  for  promotion,  not  only 
from  class  to  class,  but,  if  possible,  from  department  to  department,  should  embrace 
a  range  far  wider  than  a  single  year. 

Overlapping  of  Classes. 

We  may  now  enquire  what  is  tho  amount  of  overlap  in  singlo  subjects 
betwoon  the  various  classes.  How  far  is  it  reduced  in  actual  practice  by  classi- 
fying the  children  in  standards  according  to  General  Educational  Ability, 
instead  of  leaving  thorn  in  simple  age-groups  ? 

Figure  1 2  shows  tho  distribution  of  ability  in  Mechanical  Arithmetic  among 
the  children  of  the  different  classes.  It  will  be  seen  that  the  amount  of  overlap 
of  the  different  classes  and  the  amotint  of  heterogenoity  within  the  same  class 
is  unexpectedly  large.  Standard  IV.  contains  children  corresponding  to  the 
averages  of  seven  difforont  classes,  namely,  from  standards  I.  to  Va.  The  six 
higher  classes  also  covor  a  range  almost  as  large,  namely,  the  seven  classes  from 
standards  IV.  to  VHa.  In  standard  VHa.  one  child  is  working  260  figures 
correctly  while  another  can  only  work  CO.  Tho  fonner  works  over  four  times 
as  rapidly  and  correctly  as  the  other. 

On  amalgamating  tho  distributions  as  before,  the  amount  of  overlap  is 
78-4  per  cent.  Twenty-nine  por  cent,  of  the  children  in  any  class  are  better 
than  the  average  of  the  class  above,  or  worse  than  the  average  of  the  class 
below.  In  a  mechanical  subject,  therefore,  such  as  Arithmetic  (Rules),  and 
especially  in  the  higher  parts  of  the  school,  the  classes  may  overlap  quite  as  much 
as  the  age-groups.  Indeed,  an  overlap  diagram  for  the  classes  wordd  differ 
almost  inappreciably  from  that  for  age-groups.  It  should  be  remembered, 
however,  that  whereas  there  were  only  seven  ago-groups,  there  are  as  many  as 
eleven  classes.  It  might  be  imagined  that  to  increase  the  number  of  groups 
would  rendor  the  groups  themselves  more  homogeneous  internally.  This, 
however,  has  not  been  effected.  Indeed,  with  a  unilinear  or  serial  scheme  of 
school  organisation  it  seems  difficult  to  sort  half-a-dozen  largo  age-groups  into 
more  than  half-a-dozen  small  school-classes  and  at  the  same  time  socuro  homo- 
geneity. This  is  perhaps  an  argument  for  somo  parallel  scheme  of  school 
organisation — somo  plan  of  promotion,  whereby  tho  quick-learners  should  not 
be  mingled  in  the  same  class  and  not  bo  expected  to  follow  tho  same  line  of 
progress  as  the  slow  learners. 

(')  Within  the  limits  of  ±  2-5  S.D.,  i.e.,  within  a  total  range  of  5  S.D.,  fall  nearly  99  percent, 
of  a  normally  distributed  group. 
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The  most  obvious  reform,  however,  would  be  (so  far  as  administrative  con- 
siderations permit)  to  re-classify  for  different  subjects  or  groups  of  subjects.  The 
children  have  already  been  classified  on  the  basis  of  general  scholastic  attain- 
ment ;  yet  in  one  particular  kind  of  attainment,  Mechanical  Arithmetic,  no 
approach  to  homogeneity  has  been  made.  As  far  as  this  subject  is  concerned, 
the  children  might  almost  as  well  have  been  left  in  thoir  original  age-groups. 
This  result,  however,  does  not  by  any  means  reflect  upon  the  skill  with  which 
the  classes  have  been  formed.  It  is  an  inevitable  consequence  of  the  low 
correlation  of  ability  in  mechanical  arithmetic  with  General  Educational  Ability 
as  a  whole.       To  classify  for  the  one  is  obviously  not  to  classify  for  the  other. 


Re-classification  for  Special  Groups  of  Subjects. 

For  what  subjects,  then,  must  wo  re-classify  ?  Is  Arithmetic  the  only 
subject  calling  for  such  re-classification  ?  Or  have  we  to  ro-classify  for  each 
and  every  subject  that  we  can  teach  or  tost  ? 

Arithmetic  is  by  no  means  the  only  subject  for  which  re -classification 
is  needed.  If  we  examino  the  results  for  Dictation  wo  shall  find  the  samo 
heterogoneity  and  overlap  appearing,  though  it  is  lees  marked  in  tho  lower 
ages  and  classes  (Figures  13  and  1 4).  Among  the  age-groups  the  average  amount 
of  overlap  appears  to  be  much  the  same  in  Dictation  as  for  Mechanical  Arith- 
metic, namely,  77-6  per  cont.  Among  the  classes,  however,  the  overlap  is 
somewhat  loss,  namely,  75-0  per  cent.  This  slight  roduction  in  overlap  we 
might  oxpect  ;  for  Dictation  is  more  highly  correlated  with  General  Educa- 
tional Ability  than  Arithmetic,  and  appears  to  be  less  dependent  upon  specialised 
capacity. 

Similar  results  are  obtained  upon  examining  the  distribution  for  Reading 
and  for  Drawing  and  Handwork.  In  tho  former  tho  overlap  is  nearly  as  great 
as  in  Arithmetic  and  Dictation  ;    in  tho  lattor  distinctly  greater. 

On  turning,  howovor,  to  subjocts  like  Composition  and  Arithmetic  (Prob- 
lems), tho  overlap  between  the  difforent  classes  is  roducod  very  considerably  ; 
whilo  tho  overlap  for  tho  ago-groups  is  reduced  but  little.  The  estimates  of 
overlap  differ  greatly  from  school  to  school.  Much,  too,  depends  upon  the 
way  in  which  the  arithmetical  problems  are  sot  and  the  compositions  marked. 
If  the  subject  matter  be  too  closely  related  to  the  special  work  of  the  several 
classes,  the  overlap  may  be  considerably  minimised.  Indeed,  it  is  probably  the 
custom  of  examining  each  class  purely  upon  its  own  syllabus  that  has  hitherto 
concealed  the  overlap  in  ability  which  actually  exists.  As  a  rule,  however,  tho 
overlap  in  thoso  subjects  varies  between  15  and  25  per  cent.  The  small  figure 
is  duo  chiefly  to  tho  fact  that  in  tho  higher  standards  the  children  are  very  largely 
classified  according  to  attainments  in  these  subjects. 

Overlapping,  thon,  is  clearly  greatest  in  thoso  subjocts  which  depond  loast 
upon  General  Educational  Ability  and  most  upon  some  special  ability.  But, 
as  wo  havo  soon,  somo  of  thoso  subjects  aro  highly  correlated  among  thomselves, 
and  form  groups  dependent  upon  much  tho  samo  special  ability.  Thus,  if 
tho  children  aro  re-classified  for  Dictation,  the  re -classification  may  serve  also 
for  Heading  ;  similarly,  a  re-classification  for  Arithmetic  (Rules)  may  serve 
\ei-y  largely  for  Arithmetic  (Problems).  But  neithor  Dictation,  Aritlunetic, 
nor  General  Educational  Ability  will  yield  homogonoous  classes  in  Drawing 
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or  Handwork.  The  subjects,  therefore,  for  which  re-classification  soems 
desirable  are  those  which  show  high  positive  specific  correlation  with  one  another. 
Thoso,  as  we  havo  seen,  fall  into  three  or  four  main  groups.  //,  then,  the  main 
classification  is  based  largely  upon  work  in  the,  Composition  group,  re-classification 
may  be  desirable  for  Manual,  perhaps  for  the  Linguistic,  but,  above  all,  for  the 
Arithmetical  subjects. 

Thoso  recommendations  are,  of  course,  made  with  cortain  reservations. 
Psychological  considerations  alone  are  under  review.  Wholesale  re-classi- 
fication in  every  school  or  at  every  age,  regardless  cf  other  considerations 
is  not,  for  a  moment,  suggested.  For  cortain  subjects,  homogeneity  is  neither 
necessary  nor  desirable.  And,  further,  a  class  which  is  homogeneous  in  at- 
tainment at  the  beginning  of  tho  school  year,  may  bocome  very  heterogeneous 
by  tho  end  of  six  months,  unless  its  members  are  equal  in  ability  to  learn  as  well 
as  in  actual  attainment.  But,  for  all  tho  subjects  where  collective  teaching 
is  necessary,  it  clearly  makos  for  efficiency  if  the  children  to  bo  taught  togothor 
are,  as  nearly  as  possible,  upon  the  same  level  in  initial  attainments,  in  quickness 
of  comprehension,  and  in  power  to  retain.  Much  can  bo  dono  without  tho  actual 
formation  of  fresh  classes.  Tho  children  in  a  given  class  may  in  turn  be  sub- 
divided for  special  subjects  into  sections  or  sets.  The  greatest  overlap  occurs, 
as  we  have  seen,  in  the  higher  classes,  when  examined  in  the  more  mechanical 
subjects,  liko  Arithmetic  (Rides)  ;  in  the  lower  classes  the  mechanical  subjects 
show  high  correlation  with  genoral  ability,  and,  indeed,  very  largoly  form  the 
criterion  by  which  the  children  are  classified  and  promoted.  Now,  in  the  higher 
classes,  the  children  are,  by  hypothesis,  more  intelligent.  And  upon  intelli- 
gence the  acquisition  of  knowledge,  even  in  mechanical  subjects,  very  largely 
depends.  Indeed,  work  in  these  subjects  only  becomes  mechanical  when  it  has 
boon  thoroughly  learnt.  Hence,  brighter  children  who  exhibit  special  defects 
in  the  fundamental  subjects,  need,  as  a  ride,  only  a  little  additional  coaching, 
with  spocial  adaptation  of  methods  to  their  individual  difficulties,  to  enable 
them  to  roach  or  noarly  reach  the  normal  levol.  This  may  require,  for  tho  special 
subject,  relegation,  not  to  a  special  class,  but  only  to  a  special  seotion  within 
the  ordinary  class.  What  is  important,  however,  is  that  a  normal  or  an  able 
child  should  not  be  kept  back  in  a  low  class  for  all  subjects,  simply  because  he  is 
deficient' in  one  special  branch — perhaps  a  "  mechanical  "  branch — of  school  work. 
Whethor  this  is  to  be  avoided  by  ro-classification  in  classos  or  in  sections  will 
depend  upon  other  considerations. 


Overlap  of  Classes  in  General  Educational  Ability. 

To  obtain  a  measure  of  General  Educational  Ability,  tho  marks  for  each 
school  subject,  first  weighted  according  to  its  correlation  with  tho  "  hypo- 
thetical general  factor,"  must  again  bo  averaged.  The  overlap  of  classes  is 
then  distinctly  smaller  than  for  tho  subjects  taken  sovorally.  In  well-organised 
schools  the  figure  varies  between  0  and  15  per  cent.  But  for  so  complex  a 
capacity,  as  indeed  for  the  more  complox  spocial  capacities,  tho  figures  for 
overlapping  aro  but  little  more  than  rough  approximations.  Further,  the 
estimates  differ  considerably  from  school  to  school.  In  a  few  schools  un- 
doubtedly, the  overlapping  is  marked,  and  much  could  still  bo  done  by  a  more 
systematic  analysis  of  children's  attainments  to  produco  classes  more  com- 
pletely   homogoneous.        Tho   estimates,    too,    vary    considerably    with    slight 
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differences  in_tho  method  of  marking  and  weighting  the  marks.  Into  the 
technicalities  of  these  methods  it  is  scarcely  desirable  to  enter.  And  I  therefore 
give  no  detailed  tables  and  figures  for  these  latter  capacities. 

In  tho  present  discussion  an  important  consequence  of  the  ovorlap  of  classes 
in  General  Educational  Ability  lies  in  its  bearing  upon  the  age-and-standard 
survey  in  tho  foregoing  memorandum.  In  the  case  of  the  ordinary  schools, 
it  was  impracticable  to  tost  every  child,  as  was  done  in  tho  special  schools. 
Estimates  were,  therefore  used,  basod  primarily  upon  the  school  classes.  The 
measures  of  overlap  enable  us  to  judge  the  error  involved  in  such  a  survey. 
Clearly,  the  error  exists  ;  but  cannot  be  very  largo.  Upon  enquiry,  the  chief 
source  of  overlap  appears  to  be  the  express  promotion  of  older,  backward  children 
on  the  ground  of  age,  regardless  of  ability,  and  the  retention  of  younger  advanced 
children  in  classes  somewhat  low  for  their  ability.  Tho  latter  is  not  carried  out 
consciously  and  expressly  so  often  as  the  former  ;  but  it  appears  upon  investi- 
gation almost  as  frequently.  As  far  as  possible,  these  casos  were  allowed  for, 
before  drawing  up  the  tables  of  distribution.  The  rest  must  tend  to  some  extent 
to  neutralise  each  other.  The  main  effect,  where  thoy  romain,  will  bo  to  roduco 
somewhat  the  frequency  of  tho  more  extreme  deviations.  Hence,  our  study 
of  overlap  suggests  that  the  estimates  of  backwardness,  if  anything,  somewhat 
understated  the  total  amount.  The  slight  error  could  only  be  avoided  by 
organising  a  complcto  survey  of  tho  schools  by  means  of  a  uniform  schomo  of 
examination. 


Practical  Methods  of  Analysis  and  Record-keeping. 

Schemes  of  distribution,  such  as  thoso  in  Figures  11,  12,  13  and  14,  are 
extremely  simple  to  draw  up.  Thoy  yield  a  clear  picturo  of  conditions  of 
the  school.  Besides  overlap  of  classes,  other  features  aro  quito  plainly  brought 
to  light  by  the  figures  here  given  ;  for  instance,  tho  gap  made  in  tho  upper  half 
of  the  higher  classes  by  the  results  of  tho  junior  scholarship  examination  ; 
tho  ablo  children  still  left  behind,  whom,  for  one  reason  or  another,  th3  scholar- 
ship system  has  not  selected  ;  tho  division  of  tho  school  into  halves,  at  the  line 
separating  standards  IV.  and  Vb.,  largely  on  tho  basis  of  ability  in  Mechanical 
Arithmetic. 

There  are  many  other  simple  devices  which  may  be  employed  in  con- 
ducting a  sort  of  periodical  stock-taking  of  tho  attainments  of  the  various 
sections  of  the  school.  I  have  already  described  how  clearly  a  psychograph 
will  exhibit  tho  special  deficiencies  and  aptitudes  of  an  individual  in  particu- 
lar subjects  ;  it  yields  perhaps  the  most  convenient  basis  for  card-indexing 
him.  Similar  graphs  may  be  devised  for  age-groups  and  classes.  Figure 
15  illustrates  a  method  for  plotting  tho  attainments  of  tho  different  ages  in 
the  different  subjects.  Tho  graphs  show  the  actual  attainments,  revealed  by 
at  a  particular  school,  comparod  with  tho  normal  attainments  (or 
i;  norms  ")  for  tho  sevoral  years.  Tho  early  progress,  especially  in  Dictation, 
the  subsequent  falling  off,  especially  in  Arithmetic,  are  both  clearly  revealed. 
As  norms  for  tho  less  mechanical  subject*  are  at  present  difficult  to  compile, 
only  attainments  in  Dictation  and  Arithmetic  (Rules)  aro  given.  Any  head 
teacher,  however,  could  easily  work  out  for  all  subjects  his  own  sot  of 
norms,  by  means  of  which  ho  could  keep  tables  of  tho  progress  of  different 
classes  and  ages. 
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Figure  15. 


DICTATION   AND  ARITHMETIC. 

Averages  for  the  several  Age-groups  in  a  particular  school  compared  with  the 
corresponding  'Norms.' 
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13     Years 
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FIGURES 


CORRECT 
FICURES 


CORRECT 


38  riGURES 


As  a  final,  and,  in  some  ways.,  most  suggestive  method  of  practical  analysis 
of  school  proficiency,  I  give  tables  of  the  averages  for  age-groups  within  each 
class  at  the  school  from  which  most  of  my  illustrations  have  been  taken. 
Hitherto,  I  have  given  curves  and  tables  for  ago-groups  and  classes  separately. 
These  reveal  the  fact  of  overlap.  But,  for  practical  purposes,  a  study  of  the 
attainments  of  the  different  age-groups  within  the  different  classes  is  still  more 
valuable  ;  for  this  should  reveal  the  defects  of  organisation  which  aro  the  cause 
of  overlap.  The  averages  are  given  for  Mechanical  Arithmetic  in  Table  XXVIII. 
and  for  Dictation  in  Table  XXIX.  Marks  for  Addition,  Subtraction,  Multi- 
plication, and  Division  are  given  separately  in  Table  XXVIII.  to  illustrate  the 
valuo  of  a  close  comparison  of  marks  for  different  tests. 

It  will  be  seen  that  the  oldest  children  in  noarly  ovory  class  aro  the  weakest  ; 
and  the  youngest,  with  but  very  few  exceptions,  aro  the  best.  In  standard  Vb., 
however,  the  oldest  children  surpass  (except,  perhaps,  in  subtraction)  the 
general  averages  in  Arithmetic  for  the  throo  classes  above  them,  and  almost 
reach  those  averages  for  tho  two  standards  VII.  It  seems,  therefore,  un- 
fortunato  to  keep  older  children  in  a  low  standard  when  they  are  able  to  do 
some  of  the  work  of  a  higher  standard  oven  better  than  younger  children  already 
promoted.      Tho  reason  for  so  doing  is  clear.      This  group  is  somewhat  weaker 
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TABLE   XXVIII.— MECHANICAL   ARITHMETIC. 


Average  for  each  Age-group  in  each  Class. 


I 


The 

averages  for  each  ago  and  each  class  are  obtained  by  weighting  the  Figures  for  the 
age-groups  in  each  class  according  to  the  number  of  individuals  comprising  them. 

Test. 

Standard. 

Aver- 
age 

Age. 

VIlA 

VIlB 

VIA. 

VIB. 

Va. 

Vb. 

IV. 

IIlA. 

IIlB. 

II. 

I. 

for 
each 
Age. 

14  — 

Addition 
Subtraction 
Multiplication  . . 
Division 

41-0 
38-0 
710 
42-0 

41-0 
380 
710 
42  0 

13  — 

Addition 
Subtraction 
Multiplication  . . 
Division 

27-4 
40-0 
621 
39-6 

21-0 
310 
46  •  o 
205 

17-2 
41    0 
36-5 
20-5 

220 
41-5 
44-3 
15-5 

23-8 
37-6 
52-1 
28-8 

12  — 

Addition 
Subtraction 
Multiplication  . . 
Division 

290 
46-5 
77-0 
52-5 

21-2 
31-4 
55-8 
23- 1 

22  0 
39-5 
40-3 
20-8 

22-0 
38-2 
43  4 
19-2 

16-0 
24-7 
29-3 
18-0 

280 

37-8 
48-4 
34-6 

•• 

•• 

220 
36-2 
lis 
23  0 

11  — 

23-6 
43-8 
57-8 
28-6 

24-2 
40-8 
47-8 
21-6 

18-0 
34-3 
40-4 
21-5 

17-2 
24-2 
38-3 
22-4 

10-7 
10-6 
18-7 
10-3 

24-0 

180 

8-0 

9-0 

191 
31-4 
40-4 
209 

10  — 

25-2 
46-4 
55-4 
30  0 

191 
36-5 
44-3 
270 

22-2 
28-9 
45-1 
20-6 

12-3 

10-7 

23-4 

9-5 

14-4 
91 

15-9 
9-1 

7-0 

110 

60 

5-0 

jj 

17-9 
24-2 
35-7 
19-8 

9  — 

20-4 
41-0 
45-2 
200 

20-2 

88  ■  B 
88  ■  8 

20-5 

14-0 
11-4 
28-3 
13-2 

13-8 
10-6 
17-7 
12-4 

9-8 
8-5 
9-8 
8-3 

3-8 
1-4 
2-4 
0-2 

13-1 
12-9 
200 
110 

8  — 

140 
17-2 
31-2 
14-5 

13-9 

10-2 

18-2 

!J-0 

90 
9-8 
89 
3-3 

4-7 
7-2 
4-0 
0-5 

2-6 
00 
00 
0-0 

6-6 
6-7 
6-8 
2-6 

7  — 

7-0 

50 

11-0 

1-0 

4-4 

5-8 

2-5 

0-25 

r-2 

0-0 

o-o 

0-0 

3-3 

2-8 
1-4 
01 

Aver- 
age 
for 
each 
Class 

Addition 
Subtraction 
Multiplication  . . 
Division 

27-0 
40-7 
02 -7 
40-8 

21-1 
31-2 
50-3 
21-7 

20-9 
40-4 
42-7 
22- 1 

23  4 
40-8 
40-9 
210 

18-3 
34-4 
40-5 
23   1 

20-8 
28-8 
41-8 
25-2 

13-0 
11-5 
25-fi 
11-7 

141 
10-5 
17-3 

11-3 

93 
9-1 
9-3 
3-3 

4-4 
60 
3-2 
0-4 

2-9 
00 
0-0 
0-0 

15-1 
20-4 
27-6 
14-5 
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TABLE   XXIX— DICTATION. 


Averages  for  each  Age-group  in  each  Class. 


The  averages  for  each  age  and  each 
age-groups  in  each  class  according 

class  are  obtained  by  weighting  the  figures  for  the 
to  the  number  of  individuals  comprising  them. 

Age. 

Standard. 

Aver- 
age for 

VIlA. 

VIlB. 

VIA. 

VlB.      Va. 

Vb. 

IV. 

IIlA. 

1 1  In. 

II. 

I. 

each 
age. 

13  — 

12  — 

11  — 

10  — 

9  — 

8  — 

7  — 

466-4 
481-4 

437-5 
477-0 

403-2 
440- 1 
465-8 

420-3 
435-6 
453-6 
456-8 

408-8 
420-4 
438-2 
437-0 

403-2       .. 
389-8324-5 
409-6  386-9 
403-8  414-6 

338-0 
280-6 
352-1 
384-0 

307-6 
329-4 
378-0 

127-8 
231-5 
224-2 

165-0 
110-3 
102.3 

445-7 
443-4 
411-9 
397-4 
350-0 
237-3 
167-0 

Average 

for 

each 

class. 

468-0  456-3 

440-3 

445-2 

425-1 

401  0:395-0 

345-2 

319-1 

218-9 

108-0 

348-8 

than  the  standard  above  in  Dictation,  and  also  (though  I  do  not  give  the  tables) 
in  subjects  depending  very  largely  upon  the  same  ability,  such  as  Composition. 
Once  the  proficiency  of  these  children  in  Arithmetic  was  pointed  out,  the  teachor 
readily  agreed  that  it  more  than  compensated  for  the  disability  in  spelling. 
But,  without  some  simple  method  of  analysis,  such  proficiency  was  quite  naturally 
overlooked.  Once  more,  in  standard  VIb.  the  thirteen-year-old  children 
surpass  the  children  of  the  same  age  in  the  class  above  them  in  Dictation  and 
in  Arithmetic  (Rules)  except  Division.  In  some  tests  they  surpass  those  two 
or  three  classes  above  them.  They  are  somewhat  behind  in  Arithmetic 
(Problems),  but  not  much  behind  in  Composition  and  allied  subjects.  Once 
more,  therefore,  with  a  little  special  coaching  in  the  more  difficult  Arithmetical 
work  they  might  well  be  promoted  to  a  class  more  suited  to  their  age. 

I  cite  these  casea  merely  to  illustrate  the  practical  problems  which  are 
at  once. revealed  by  an  analysis  of  the  organisation  of  a  single  school.  Such 
tabulations  will  reveal,  with  very  little  trouble,  what  groups  in  a  given  depart- 
ment are  particularly  weak,  what  groups  are  ready  for  promotion,  and  in  what 
subjects  they  are  respectively  weak  and  strong.  To  do  so,  of  course,  has  not 
been  part  of  my  aim.  But  as  an  incidental  consequence  of  the  tosts,  many 
such  cases  have  come  to  light,  often  unsuspected  by  the  teachers  concerned, 
and  the  recommendations  thus  indicated  have  been  acted  upon  and  have  met 
with  success.  Once  the  method  ha3  been  devisod  and  understood,  the  analysis 
itself  requires  but  little  labour.  It  could  readily  be  done  by  the  intelligent 
pupils  of  an  upper  standard  for  the  whole  school. 

Theoretical  Schemes  of  School  Organisation. 

The  foregoing  figures  suggest  that,  in  particular  schools  at  least,  methods 
of  classification  and  promotion  might  be  improved.  On  the  basis  of  statistical 
surveys  and  experimental  tests,  such  as  those  above  described,  it  would  be 
possible  gradually  to  work  out  the  most  probable  distribution  of  ability  in 
each  subject  among  children  at  every  age.  The  data  at  present  available  are 
sufficient  only  for  the  roughest  approximations.  As  a  sample  I  give  in  an 
appendix  a  calculated  scheme  of  the  mo.3t  probable  number  of  children  showing 
different  degrees  of  achievement  in  general  educational  ability  as  a  whole 
(Table  XXXII.,  pp.  90-91). 
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The  Need  for  Research. 

None  of  the  conclusions  in  those  memoranda  are  presented  as  anything 
but  preliminary  and  tentative.  At  the  best  they  can  provide  but  working 
hypotheses,  awaiting  further  verification  or  amendment.  The  methods  are 
perhaps  more  suggestive  than  the  results.  But  even  the  methods  need  special 
study,  to  render  the  procedure  more  simple  and  the  modes  of  calculation  more 
exact. 

There  is,  therefore,  in  education  a  vast  field  for  practical  research.  Unlike 
other  professions,  such  as  medicine,  or  engineering,  teaching  still  reliss  largoly 
for  guidance  upon  private  experience,  personal  impression,  and  professional 
tradition.  These  rosourccs  are  supplemented  by  unsparing  devotion,  unfailing 
sympathy,  hard  work,  and  common  sense.  But  they  are  not  enough. 
Admirablo  as  they  are,  yet  of  necessity  they  leave  the  practice  of  education 
at  the  present  day  whore  tho  practice  of  medicine  was  a  century  ago.  Thoy 
leave  it  without  any  scientific  foundation.  The  engineer  is  regarded  as  an 
export ;  the  physician  as  a  man  of  science.  But  those  whose  business  is  to 
care  for  tho  mind  and  build  up  character  are  subject  to  daily  criticism,  by 
the  public  or  in  the  press,  as  though  they  were  themselves  amateurs.  And  the 
distinction  is  a  just  one.  For  years  to  come,  where  mind  and  character  are 
to  bo  dealt  with,  there  can  be  none  but  amateurs.  Knowledge  here  is  in  its 
infancy,  and  science  but  a  few  years  old.  The  real  need,  therefore,  is  for 
research.  Only  through  research  can  scientific  knowledge  take  the  place  of 
unverified  opinion ;  and  only  through  scientific  knowledge  can  practical 
efficiency  be  attained. 

Such  investigations  must  for  the  most  part  be  left  to  a  small  band  of 
trained  volunteers.  But  methods  of  enquiry  are  now  available — technical  and 
cumbrous  enough,  it  is  true  ;  and  problems  and  hypotheses  can  be  formulated 
which  involve  issue  of  administrative  interest.  Those  thon  are  the  two  points 
which  it  has  been  the  chief  aim  of  these  memoranda  to  demonstrate  :  the 
feasibility  of  educational  research  and  the  practical  value  of  tho  probable  results. 

When  the  present  crisis  is  over,  the  nation  will  stand  confronted  with 
the  task  of  social  reconstruction.  In  preparation  for  this  national  overhauling 
one  urgent  item  is  the  research  for  which  I  have  appealed.  To  take  the  place 
of  the  ability  that  has  boon  lost  to  tho  community,  wo  have  to  discover  tho  best 
methods  of  detecting  fresh  supplies  of  ability  and  the  best  means  of  training 
and  utilising  it  to  the  utmost  of  which  it  is  capable.  Scientific  research  in 
education  is  thus  needed  not  only  to  enhance  the  practice  and  profession  of 
teaching,  but  also  in  tho  near  future  to  promote  the  welfare  of  the  nation. 
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SUMMARY. 

An  educational  survey  has  boon  made  of  a  single  representative  borough, 
by  means  of  teachers'  estimates,  checked  by  experimental  tests. 

The  general  oducational  abilities  of  all  the  children  in  all  ordinary  elementary 
and  special  (M.D.)  schools  have  boon  assessed  either  individually  or  in  groups. 
The  final  estimates  have  been  expressed  in  terms  of  grades  and  standards, 
troated  as  a  continuous,  fractionable  scale. 


I.— DISTRIBUTION   OF   EDUCATIONAL  ABILITY   IN 
SPECIAL    {M.D.)    SCHOOLS. 

All  the  special  (M.D.)  school  children  have  been  tested  individually  or 
in  class.  The  results  for  each  school  have  been  tabulated  to  show  the  number 
of  children  at  each  age  assigned  to  each  grade.       (See,  espjcially,  Table  II.) 

The  educational  distribution  of  the  entire  special  (M.D.)  school  population 
is  shown  in  Figure  1. 

The  various  methods  of  moasuring  deficiency  are  exemplified  in  Figure  2, 
which  indicates  the  following  conclusions  (see  also  Table  IV.) : — 

1.  The   educational   development    of    "defectives"    is   about   twice   as 

slow  as  that  of  "  normals,"  viz.,  about  half  a  "  class  "  pel  annum. 
Their  average  level  is  that  of  a  lower  grade  iii.  (normal  age,  6J). 
Few  are  in,  none  above,  standard  II.  (Figure  2,  A.) 

2.  They  increase  in  backwardness  from  3  years  at  seven  to  8  years  at 

sixteen.  On  an  average,  they  are  retarded  educationally  by 
about  five  years.        (Figure  2,  B.) 

3.  They  deviate  from  the  average  levol  of  ordinary  children  by  four 

to  five  times  the  "  standard  "  deviation  of  "  normals."  (Figure 
2,  C.)  In  educational  ability,  they  deviate  invariably  below  the 
normal  average,  whereas  normal  individuals,  of  course,  deviate 
on  oither  side  of  their  own  average. 

4.  Thoy  possess  on  an  average  54  per  cent,  of  the  educational  attain- 

ments of  "normals  "  of  the  same  age.       (Figure  2,  D.) 

In  short,  the  educational  attainments  of  a  "  defective  "  correspond,  on  an 
average,  to  those  of  a  "  normal  "  just  over  half  his  age. 

Of  the  various  methods  of  estimating  deficiency,  the  ratio  of  attainments 
to  age  seems  preferable  to  the  commoner  statements  of  "  mental  ago  "  or 
"  retardation,"  since  the  former  alone  is  approximately  the  same  at  all  agos. 
The  "  standard  "  deviation  of  normals  of  the  same  age,  though  somewhat 
cumbrous,  forms  perhaps  the  best  unit  of  all. 

Measured  by  these  methods,  the  differences  observed  at  different  schools 
prove  suggestive,  but  too  small  to  be  reliable  without  confirmation  by  the 
experimental  tests. 

Special  school  children  are  distinguished  from  those  in  ordinary  elementary 
schools  by  educational   deficiency  far  more   than  by   deficiency   in   general 
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intelligence.       They  aro  perhaps  to  bo  regarded  primarily  as  Bchool  failures, 
and  not  always  therefore  as  "  mental  defectives  "  in  the  narrower  senso. 

The  assignment  of  an  upper  limit,  dividing  special  school  cases  from 
"  normals,"  requires  a  survey  of  the  population  of  the  ordinary  elementary 
schools. 


II.— DISTRIBUTION    OF    EDUCATIONAL    ABILITY    IN 

ORDINARY  ELEMENTARY  SCHOOLS. 

All  the  children  in  the  ordinary  elementary  schools  of  the  borough  have 
been  reviewed  in  a  survey  analogous  to  that  of  the  special  schools. 

The  "  extensive  "  portion  of  the  survey  is  based  upon  the  distribution 
of  the  children  by  age  and  class.  The  "  intensive  "  portion  of  the  survey 
consists  of  experimental  studies  of  samplo  schools  and  individuals  selected 
as  controls. 

The  final  results  have  been  tabulated  as  an  ago-and-ability  schodule  for 
the  whole  borough.  Frequoney-diagrams  showing  the  distribution  of  ability 
at  each  age  are  given  in  Figure  3. 

Only  in  the  middle  age-groups  do  the  children  examined  constitute  a  fair, 
unbiassed  sample.  For  these  ages  the  form  of  distribution  approximates 
to  the  "normal  curve  of  error,"  i.e.,  different  degrees  of  ability  apparently 
occur  with  definite  frequencies,  simple  and  predictable  in  the  long  run,  and 
closely  resembling  those  ascribed  to  "  chance." 

The  correlation  between  age  and  class  is  high  but  imperfoct.       Roughly, 
Age  =  Standard  +   6. 

Standard  =  Age  —  6. 

More  exact  equations  are  formulated  on  p.  24. 

Estimates  of  the  degree  and  frequency  of  backwardness  involve  two 
criteria:  (1)  a  "norm,"  or  level  chosen  as  characterising  the  normal  child, 
for  each  age  ;    (2)  a  unit  to  measure  deviations  from  the  "  norm." 

A. — Preliminary  Analysis. 

The  normal  child  may  be  expected  to  attain  a  new  class  or  standard  in 
each  successive  year.  On  reaching  the  age  of  13,  ho  should  enter  standard 
VII.      Each  year  that  ho  misses  will  count  as  one  year's  retardation. 

The  frequency  of  the  various  degrees  of  backwardness  and  advancement, 
as  thus  estimated,  is  shown  in  Table  XI.  and  Figure  4. 

Judged  by  these  standards,  nearly  700  ordinary  children  appoar  back- 
ward by  3  years  or  more  !    nearly  3,000  appear  backward  by  2  years  or  more. 

The  amount  of  backwardness  in  the  Non-provided  schools  considerably 
exceeds  that  in  the  Council  schools.  *"v 

The  total  distribution  is  not  normal,  but  asymmetrical  and  peaked.  Those 
"  above  age  "  aro  only  half  as  numerous  as  those  "  below  age  "  ;  and  there  is 
a  central  peak  of  younger  children  assigned  without  differentiation  to  the 
central  group  ("  level  with  their  ago  "). 

These  peculiarities  are  due  to  the  choice  (a)  of  norms  and  (6)  of  units  : — 

(a)  The  "  one-year,  one-class  "  criterion  soems  to  place  the  normal  level 
too  high.       In  their  last  school  yoar  children  reach  on  an  average 
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not  the  middle  of  standard  VII.,  but  a  point  near  the  top  of  standard 
VI.  Hence,  for  a  just  standard  of  normality  at  each  age,  the 
prevalent  or  "  modal "  class,  treated  hitherto  as  an  indivisible 
unit,  must  bo  replacod  by  the  exact  moan  level,  expressed  if  necessary 
in  fractions  of  a  class.  (Table  X.) 
(6)  Measured  simply  in  torms  of  years,  the  apparent  amount  of  backward- 
ness and  variability  increases  from  yoar  to  year.  The  best  measure 
of  variation  is  provided  by  the  average  (or  "  standard  ")  deviation. 
For  the  middle  age-groups  it  is,  approximately,  one  "  educational 
year."  With  increasing  age  it  increases  in  direct  proportion. 
Approximately,  it  may  bo  taken  as  equal  to  ono-tonth  of  the  age. 
Backwardness,   therefore,   will   best   be   expressed   as  a  variation   that   is 

so  many  times   the  average   ("  standard  ")  deviation  below  the  exact  mean 

found  for  every  age. 

B.— Re-Analysis. 

With  norm  and  unit  thus  readjusted,  both  "  ordinary  "  and  "  defective  " 
children  have  been  reclassified.  The  comparative  distribution  of  the  two  groups 
is  shown  diagrammatically  in  Figure  6. 

The  form  of  the  total  distribution  for  "  ordinary  "  children  now  approximates 
more  closely  to  the  "  normal  curve  of  error." 

The  overlap  between  "  normals  "  and  "  defectives  "  is  not  so  great  in 
educational  ability  as  in  general  intelligence.  The  lino  botwoen  ordinary  and 
special  school  children  appeal's  to  be  drawn  at  about  -3  S.D.  (i.e.,  a  retardation 
of  about  30  per  cent,  of  age).  Defectives  are  found,  however,  as  high  up  the 
scale  as  -2  and  -1  S.D. 

The  number  of  children  below  the  level  proper  to  their  age  is  now 
considerably  reduced.  Only  1,441  are  backward  by  -2  S.D.  or  more,  i.e.,  by 
two  or  more  tenths  of  their  ago. 

This  estimate  is  undoubtedly  too  low.  Allowance  has  to  bo  made  for 
backward  children  assigned  to  a  class  above  their  attainments,  and  for  other 
disturbances  in  the  data.  A  stricter  definition  of  backwardness  is  also  needed. 
For  practical  purposes,  "  backward  "  may  bo  taken  to  donoto  children, 
who,  though  not  "  defective,"  are  yet  unable,  in  the  middle  of  their  school 
career,  to  do  the  work  even  of  the  class  below  their  age  ;  or,  more  oxactly, 
children  who  deviate  below  the  normal  by  at  least  ono  and  a  half  times  the 
"  standard  "  deviation  of  individuals  of  the  same  age-group  ;  and,  therefore, 
are  retarded  by  15  to  30  per  cent,  of  their  age. 

In  this  sense,  and  with  the  above  allowances,  the  total  number  of  "  backward  " 
children  in  the  senior  departments  of  the  borough  may  be  assessed  at  about  2,000 — 
10  per  cent,  at  the.  very  lowest  estimate. 

Tentative  suggestions  are  made  as  to  the  causes  of  backwardness,  and  as 
to  measures  for  its  relief. 

A  rough  estimate  has  been  made  for  the  distribution  of  educational  ability 
among  the  elementary  school  population  of  all  London.  It  is  shown 
diagrammatically  in  Figure  7.  In  the  whole  county,  the  number  of  backward 
children  between  eight  and  fourteen  is  estimated  as  being  at  least  from  thirty  to 
fifty  thousand.  The  figure  necessarily  varies  according  to  the  line  of  demarcation 
adopted,  especially  in  the  case  of  older  children. 

Completely  to  fill  tho  accommodation  provided  by  all  special  schools  with 
children  selected  purely  on  grounds  of  educational  deficiency,  tho  lowest  1*51 
per  cent,  woidd  have  to  be  cut  off  from  tho  joint  normal  and  defective  school 
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population.  This  indicates,  as  the  highest  possible  limit  for  candidates  for  the 
statutory  examination,  a  retardation  of  at  least  one  quarter  of  the  age.  The  limit 
for  each  ago  is  given  in  Table  XVI.  in  terms  of  grades  anrl  standards.  For 
a-ctual  admission,  the  line  of  demarcation  tvill  probably  be  drawn  at  a  retardation 
of  about  30  per  cent,  of  age.  But  for  all  cases  retarded  by  less  than  50  per  cent, 
of  their  age,  evidence  of  non-oducational  deficiency  should  bo  required. 
Otherwise,  the  cases  might  well  be  recommended  for  a  backward  class  or  school. 

III.— RELATIONS    BETWEEN    GENERAL    AND    SPECIAL    EDUCATIONAL 

CAPACITY. 

Experimental  tests  of  tho  chief  subjects  of  the  school  curriculum  havo 
been  applied  in  typical  schools.  It  is  hoped  eventually  to  draw  up  a  standard 
set  of  tests  for  both  educational  and  psychological  capacities  and  to  determine 
the  relationships  betweon  them. 

Many  capacities  can  be  measured  only  in  terms  of  an  arbitrary  scale. 
A  tentative  scheme  of  marking  has  been  drawn  up  for  this  purpose,  basod 
upon  tho  assumption  that  mental  capacities  follow  approximately  a  "  normal  " 
form  of  distribution. 

The  relationships  between  abilities  in  all  tho  school  subjects  tested  havo 
been  studied  among  both  normal  and  dafectivo  children  by  the  method  of 
correlation.  Scholastic  achievements  appear  to  be  determined  by  mental  factors 
of  two  kinds  : — 

(1)  General  Educational  Ability, — -a  hypothetical  common  factor 
entering  into  all  school  work.  This  is  a  complex  capacity.  Partly 
it  is  dependent  upon  a  still  more  general  factor,  namely,  "  general 
intelligence  "  (all-round  mental  efficiency).  To  a  certain  extent  it 
involves  moral  as  well  a1?  intellectual  capacities.  It  determines 
performances  in  different  school  subjects  in  diffeient  degrees  ;  such 
subjects  as  Composition,  and  porhaps  problem  work  in  Arithmetic, 
are  intimately  dependent  upon  it,  and,  suitably  tested  and  marked, 
perhaps  form  the  best  tests. 

Among  children  of  special  (M.D.)  schools,  the  ovidenco  for  a 
general  factor  underlying  oducational  abilities  and  disabilities  of 
ovory  kind  is  not  bo  clear.  In  administrative  practice,  "  mental 
deficiency "  implies  among  difforent  children  deficiencies  in  very 
different  capacities,  both  general  and  specific. 

(2)  Specific  Educational  Abilities, — special  aptitudes  confined  to 
special  subjects  and  groups  of  subjects.  These,  apparently,  depend 
partly  upon  psychological  factors,  largely  innate,  e.g.,  ability  to 
visualise  or  work  with  visual  schemes  ;  ability  to  form  associations  of 
definite  kinds, — verbal,  numerical,  spatial,  logical ;  facility  in  forming 
hand-and-eye  co-ordination.  Partly  they  are  moral  rather  than 
intellectual,  determined  by  interest  in  the  subject  and  the  personality 
of  the  teacher.  The  culture  of  the  home,  too,  appears  to  have  a 
marked  influence  upon  certain  subjacts,  e.g.,  Composition. 

When  tho  influence  of  General  Ability  is  allowed  for,  the  school  subjects 
tested  fall  into  four  main  groups,  apparently  dependent  upon  four  specific  abilities, 
complex,  and  nearly,  though  not  entirely,  independent  : — 

i.     Arithmetical. 

ii.     Manual, 
iii.     Linguistic, 
iv.     Literary. 

F2 
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As  compared  with  tho  differences  between  successive  ages,  differences 
between  individuals  of  the  same  ago  exhibit  much  the  samo  range  in  educational 
ability  as  in  height,  a  range  somewhat  less  than  in  weight,  and  distinctly  less 
than  in  intelligence. 

Consecutive  age -groups  overlap  enormously.  The  overlap  is  greatest  in 
tho  single  subjects  taken  severally,  and  especially  in  those  dependent  upon 
inborn  aptitude  more  than  upon  acquired  knowledge.  Even  in  general 
educational  ability  one-third  of  a  given  ago-group  will  fall  below  tho  point 
midway  between  tho  avorages  for  that  ago  and  tho  age  below  ;  and  ono-third 
will  fall  above  the  point  midway  botween  tho  averages  for  that  ago  and  tho 
age  above.  Hence,  to  be  homogeneous  in  educational  ability  a  school  class  must 
be  heterogeneous  in  age.  It  should  embrace  a  range  of  about  5  years.  This 
in  turn  demands  a  more  flexible  scheme  of  promotion  from  class  to  class,  and, 
above  all,  a  wider  range  of  ago  in  promoting  from  infants'  or  junior  mixed 
departments  to  those  above. 

In  an  appendix  a  model  scheme  of  classification  by  age  and  standard  ix 
worked  out.  This  shows  tho  theoretical  distribution  of  children  according  to 
ability  at  each  age  on  the  hypothesis  that  tho  distribution  follows  tlve  "  normal 
curve." 

In  a  well-organised  school  the  various  classes  should  be,  and  are,  fairly 
homogeneous  as  regards  general  educational  ability.  Adjacent  classes  overlap 
but  little.  But,  however  homogeneous  as  regards  general  educational  ability, 
in  subjects  not  closely  correlated  with  general  education  ability,  they  are 
bound  to  be  heterogeneous  and  to  overlap  considerably.  The  subjects  in 
which  heterogeneity  and  overlap  appear  most  are  the  more  mechanical  subjects, 
which,  in  the  higher  classes,  are  but  little  dependent  upon  general  ability,  and, 
in  particular  those  subjects  which  are  dependent  most  upon  specific  capacity. 
For  these  subjects  it  is  often  desirable  to  cross -classify  either  school  or  classos. 

In  order  to  analyse  and  record  the  general  and  special  capacitios  of 
individuals,  classes  and  schools,  and  to  study  the  heterogeneity  or  overlapping 
of  age-groups  and  classes,  simple  statistical  and  graphic  devices  are  essential. 
Methods  of  tabulating  and  plotting  test-results,  used  with  advantago  in  the 
present  experiments,  are,  accordingly,  given  in  illustration.  It  is  hopod  that 
they  may  prove  serviceable  to  teachers  and  othors  in  tho  practical  work  of 
surveying  tho  schools  under  their  supervision. 

Cyril  Burt. 

15th  February,  1917. 
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APPENDIX  I. 

DISTRIBUTION    OF    PHYSICAL   CHARACTERISTICS   AMONG   CHILDREN   OF 
ORDINARY   ELEMENTARY  AND   SPECIAL  (M.D.)  SCHOOLS. 

It  would  bo  of  great  practical  value  if  the  distribution  of  educational 
ability  could  be  compared  with  that  of  other  capacities.  A  comparison  with 
the  distribution  of  some  simple  physical  characteristic,  such  as  height  or  weight, 
for  example,  would  render  our  conception  of  mental  variation  much  more 
concrete.  Unfortunately,  no  satisfactory  measure  of  variation  is  available. 
The  "  coefficient  of  variation,"  formed  by  expressing  the  standard  deviation 
as  a  ratio  of  the  average,  is  plainly  dependent  upon  the  arbitrary  position  of 
the  zero  from  which  the  latter  is  measured.  A  comparable  unit  may  perhaps 
be  found  in  the  average  annual  increment  during  the  steadiest  period  of  growth. 
In  educational  abilities,  as  wo  have  seen,  the  range  of  educational  years  over 
which  the  individuals  of  the  same  chronological  year  vary  is  of  considerable 
importance.  It  is  of  interest  to  observe  whether  the  range  is  similar  for 
physical  characteristics. 

With  this  objoct  hoight  and  weight  were  chosen  as  the  two  physical 
characteristics  most  readily  accessible  for  investigation.  The  population 
measured  must  plainly  bo  as  far  as  possible  the  same  as  that  investigated  for 
educational  variability.  It  is  seldom  possible  to  collect  measurements  for 
an  entire  borough.  Accordingly,  the  following  method  of  sampling  has  been 
devised. 

Children  attending  schools  representative  of  different  social  levels  are 
first  ranked  roughly  for  the  characteristic  to  be  measured,  and  the  medians 
then  measured  exactly.  (This  rapid  method  of  estimating  averages  by  a  few 
measurements  is  a  procedure  which  might  well  be  employed  with  great  economy 
of  time  and  labour  in  rough  surveys.)  Other  schools  and  individuals  in  the 
schools  are  then  chosen  by  an  artificial  method  of  random  sampling.  These 
preliminary  measurements  aro  confined  to  early,  middle,  and  late  agos.  Finally, 
measurements  are  obtained  for  entire  age -groups  in  schools  which  are  found 
to  represent  the  extremes  and  medians  of  the  entire  borough.  The  figures 
for  these  last  groups  are  adjusted  by  the  aid  of  the  preliminary  measurements 
so  as  to  obtain  measures  representative  of  the  whole  population.  Values 
so  far  obtained  are  given  below  (Tables  XXX.  and  XXXI. ).  Those  for  height 
are  expressed  in  centimetres  ;    those  for  weight  in  kilograms. 

The  figures  for  each  age-group  aro  derived  from  only  100-150  measurements 
for  "  normals  "  and  30-50  for  defectives.  But  in  virtue  of  the  mode  of  selecting 
the  individuals  and  the  subsequent  weighting  of  the  values  thus  furnished, 
the  figures  aro  probably  comparable  with  those  obtained  for  the  educational 
survey  of  the  borough  as  a  whole.  The  figures  are  but  approximations.  But 
the  corrections  to  bo  applied  were  small  ;  and  indeed  were  kept  down  to  their 
lowest  limits.  If  anything,  thorefora,  the  variability  is  somewhat  under- 
estimated. Measurements  for  the  whole  County  would  yield  slightly  higher 
averages,  and  somewhat  larger  standard  deviations. 

It  will  be  seen  that  for  both  hoight  and  weight  the  variability,  when 
expressed  in  terms  of  the  original  units  of  measurement  ("  standard  deviation  "), 
increases  with  some  regularity  from  year  to  year.  Expressed  as  a  percentage 
of  the  average  for  each  ago  ("  coefficient  of  variation  ")  it  remains  more  steady. 
For  height  it  is  nearly  ^  of  the  ag3-avorage  ;  and  for  weight  about  A — at 
any  rate  about  the  middle  of  the  school  career.  About  the  age  of  10,  the 
standard  deviation  for  height,  as  for  oducational  ability,  is  about  equal  to  the 
annual   increment — perhaps  a  little  over.       For  weight  it  is  equivalent  to  an 
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increaso  of  about  1 J  years.  As  has  generally  been  found,  the  curve  of  distri- 
bution for  height  approximates  to  the  normal  about  the  middle  of  the  school 
caroer.  Towards  its  close  it  shows  a  lengthening  tail  of  backward  children  ; 
while  in  the  earlier  years  it  is  perhaps  skewed  in  the  opposite  direction. 
Weight  shows  a  more  irregular  distribution.  The  main  tendency  is  a  con- 
centration on  the  zero  side  of  tho  median,  with  a  lengthened  tail  of  heavier 
individuals. 

In  height,  the  averago  amount  of  overlapping  botwoen  adjacent  age- 
groups  is  about  64'7  per  cent.  ;  about  17  per  cent,  fall  beyond  tho  averago  for 
the  next  age.  In  weight  the  overlap  is  about  72  per  cent.  ;  about  23  per  cent, 
fall  beyond  the  average  for  the  next  age.  A  comparison  of  these  various 
features  with  those  characterising  distribution  in  educational  ability  in  suggestive. 
Perhaps  the  most  important  analogy  is  that  exhibited  by  a  comparison  of 
variability  and  age -increments.  Thus  viewed,  educational  variability  appears 
to  be  of  much  the  same  order  as  physical  variability.  The  figures  for  overlap 
in  the  former,  in  fact,  fall  somewhere  between  those  for  height  and  weight. 
We  should  expect  it  to  be  greater.  The  increased  overlapping  of  consecutive 
age-groups  shown  by  tests  of  higher  mental  capacities  suggests  that  educational 
variability  is  slightly  underestimated.  With  these  tosts  the  standard  deviation 
may  rise  to  li  times  tho  difference  between  the  averages  for  successive  years. 
But  I  am  unable  at  present  to  give  figuros  from  comparable  groups. 

Special  school  childre7i  appear  on  the  average  to  be  slightly  subnormal  in  height 
and  weight.  But  the  subnormality  is  attributable  chiefly  to  pathological 
conditions  obtaining  in  a  few  exceptional  cases  and  to  unfavourable  social 
conditions  obtaining  in  more  numerous  cases.  It  is  by  no  means  a 
universal  characteristic. 

Current  comparisons  of  the  physical  development  of  defectives  with  that 
of  normals  are  commonly  vitiated  by  the  fact  that  the  two  sets  of  measurements 
ere  oitan  obtained  from  widely  separated  districts  and  from  widely  differing 
social  classes.  Though  obtained  within  the  same  borough  and  from  children 
of  the  elementary  school  class,  the  figures  given  in  Tables  XXX.  and  XXXI. 
are  still  somewhat  vitiated  in  these  respecte.  Among  the  defectives  there 
still  exists  a  larger  proportion  drawn  from  poorer  stieets,  from  more  crowded 
homes,  and  from  more  degenerate  families. 

On  an  average  tho  defectives  appear  retarded  in  height  by  about  two- 
thirds  of  a  year  (boys)  to  three-quarters  of  a  year  (girls)  and  in  weight  by  about 
one-quarter  (boys)  to  one-third  of  a  year  (girls).  The  averages,  however,  are 
somewhat  deceptive.  In  most  cases  the  number  of  defectives  who  reach  or 
exceed  the  normal  average  is  nearly  45  per  cent.  The  overlap,  therefore, 
does  not  fall  greatly  short  of  95  per  cent.  The  averages  are  pulled  down  partly 
by  an  absence  of  moderately  (as  distinct  from  disproportionately)  tall  individuals, 
but  chiefly  by  an  asymmetrical  tail  of  stunted  individuals.  Among  the 
defective  girls  overgrown  and  overheavy  individuals  often  swell  the  averages 
for  higher  years.  On  the  average,  the  defectives  appear  to  deviate  from  the 
normal  average  by  rather  over  one-half  the  normal  standard  deviation  for  height, 
and  by  rather  rnider  one-half  for  weight.  Defectives  vary  about  these  averages 
far  more  than  normals,  especially  in  height.  Tho  averago  co-efficients 
of  variation  are,  for  height :  normals,  4-6  ;  defectives,  5-1  ;  for  woight :  normals, 
12*3  ;  defectives,  12' 8.  The  defective  groups  are  too  small  to  yield  figures  for 
publication  at  each  age.  And  throughout  the  data  hitherto  collected  are 
sufficient  for  rough  comparisons  only. 
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For  other  physical  characteristics  my  records  are  at  present  too  limited 
to  give  any  sure  results.  Chiefly  I  have  noted  the  presence,  absence,  number 
and  degree  of  so-called  stigmata.  Among  anatomical  measurements  thoso 
showing  the  clearest  differences  are  measurements  of  the  head.  Compared 
with  normals  special  school  children  as  a  group  show  a  slight  subnormality 
in  size  ;  and  a  distinct  increase  in  variability.  Other  stigmata  are  undoubtedly 
common  in  special  schools.  But  my  results  indicate  that  they  are  also  much 
commoner  in  ordinary  schools  than  is  usually  believed.  Control  enquiries 
into  the  frequency  and  numbers  of  stigmata  in  normal  children  are  urgently 
needed.  Their  increased  frequency  among  special  school  children  could  largely 
bo  accounted  for,  were  the  stigmata  themselves  used  as  a  practical  guide  in 
deciding  the  admissions.  The  special  clinical  varieties  of  amentia — mongolian, 
cretinoid,  hydrocephalic,  microcephalic,  rachitic,  and  other  types — exhibit 
so-called  stigmata  in  marked  numbers.  But  with  the  doubtful  exception  of 
those  associated  with  rickets  or  microcephaly,  these  types  are  comparatively 
rare  in  the  cases  to  be  recommended  for  special  schools  by  the  teachers  of  the 
ordinary  school.  Constitutional  and  physical  defects — such  as  subnormal 
vision,  subnormal  hearing,  obstruction  of  nose  or  throat,  retarded  or  dispro- 
portionate development,  speech  defects,  motor  defects,  pretubercular  and  rheu- 
matoid conditions — these  are  much  commoner.  But  many  serious  cases  of 
backwardness  exhibit  no  obvious  physical  signs  or  stigmata  whatever.  To  those 
not  medically  qualified,  therefore,  physical  indications  may  bo  most  misleading. 
Many  teachers  are  still  apt  to  give  too  much  attention  to  anomalies  of  the 
harder  structures  of  the  head  and  face — asymmetrical,  misshapen,  and  small 
skulls,  low,  narrow  and  bossed  foreheads,  broad,  depressed,  and  upturned  noses, 
narrow,  high,  and  V-shaped  palates,  and  lobeless,  projecting,  and  malformed 
ears.  Face  provides  more  signs  than  skull.  But,  if  the  child's  physiognomy  is 
to  be  trusted  at  all,  notice  should  be  paid  not  so  much  to  peculiarities  of  bone 
or  gristle,  but  rather  to  the  soft  and  especially  to  the  muscular  structures  ; 
and  not  shape  or  structure  as  such,  but  to  expression  and  response.  The 
value,  however,  of  such  signs  depends  enormously  upon  the  experience  and 
personal  power  of  observation  of  the  individual  toacher. 

In  physiological  as  distinct  from  anatomical  measurements — in  dynamo- 
metric  measurements  of  muscular  power,  in  spirometric  measurements  of 
lung  capacity,  for  example — defectives  on  an  avorago  show  a  subnormality 
that  is  more  clearly  marked.  Here,  limitations  in  regard  to  apparatus  have 
prevented  extended  enquiries ;  I  have,  however,  to  acknowledge  generous 
assistance  from  the  psychological  laboratories  of  King's  College  and  of 
University  College.  But,  limited  as  my  experiments  have  been,  they  leave 
no  doubt  that  even  in  physiological  measurements  the  subnormality  by  no 
means  approaches  that  revealed  by  tests  of  intelligence  and  of  specific 
psychological  capacities;  much  less  does  it  approximate  to  that  displayed  in 
educational  ability.  It  seems  clear,  therefore,  that  a  diagnosis  of  educational 
backwardness  should  be  based  primarily  upon  the  child's  educational  performances 
with  standardised  educational  tests.  ^ 

The  foregoing  investigations  I  hope  to  repeat  on  a  larger  scale.  If 
corroborated,  the  results  would  suggest  that  the  diagnosis  of  special  school 

i  may  constitute,  in  the  first  instance,  an  educational  and  a  psychological 
problem  rather  than  a  medical  one.  Expert  physical  and  medical  examinations 
are  indispensable.  But  they  are  neoded  rather  to  throw  light  upon  the  possible 
physical  causes,  and  upon  the  possible  need  for  that  special  hygienic  and 
medical  treatment  which  is  often  an  essential  pre -requisite  to  the  success  of  the 
special  teaching  in  the  special  school. 
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TABLE  XXX.— HEIGHT. 

(Average  and  variability  at  each  age.) 


Boys. 

Girls. 

Age. 

"  Defec- 
tives. 

'  Normals 

M 

"  Defec- 
tives. 

"  Normals." 

Average. 

Average. 

Standard 
Deviation 

Coefficient 

of 
Variation. 

Average. 

Average. 

Standard 
Deviation 

Coefficient 

of 
Variation. 

4— 

_ 

97-9 

40 

4-1 



96-9 

4-2 

4-3 

5— 

— • 

102-6 

4-0 

3-9 

— 

102-2 

3-8 

3-7 

6— 

. — , 

106-7 

4-5 

4-2 

— 

106-0 

4-4 

4-2 

7— 

. — . 

114-5 

4-2 

3-7 

• — 

114-1 

4-7 

41 

8— 

116-1 

119-4 

51 

4-3 

116-8 

119-0 

50 

4-2 

9— 

122-8 

124-5 

5-4 

4-3 

119-5 

123-7 

51 

41 

lO- 

125-3 

129-3 

5-0 

3-9 

126-4 

128-9 

5-6 

4-3 

ll— 

132-3 

133-6 

5-9 

4-4 

127-6 

134-2 

6-8 

51 

12— 

134-9 

138-1 

6-2 

4-5 

137-7 

139-9 

7-2 

51 

13— 

142-6 

143-3 

6-9 

4-8 

141-9 

146-2 

7-9 

5-4 

14— 

144-4 

148-9 

7-5 

50 

145-9 

152  0 

71 

4-7 

TABLE   XXXI— WEIGHT. 
(Average  and  variability  at  each  age.) 


Boys. 

Girls. 

Age. 

"  Defec- 
tives. 

"  Normals." 

"  Defec- 
tives. 

"  Normals. 

" 

Average. 

Average. 

Standard 
Deviation 

Coefficient 

of 
Variation. 

Average. 

Average. 

Standard 
Deviation 

Coefficient 

of 
Variation. 

4— 

16-3 

1-4 

8-6 



15-7 

1-3 

8-3 

5— 

— 

17-7 

1-6 

9-0 

— 

17-3 

1-8 

10-4 

6— 



19-5 

21 

10-8 

— 

19-1 

20 

10-5 

7— 



21-5 

2-2 

10-2 

— 

20-9 

2-1 

101 

8— 

22-4 

23-2 

2-3 

10-0 

21-4 

22-9 

2-3 

10-0 

9— 

24-9 

25-4 

2-8 

11-0 

23-7 

250 

2-7 

10-8 

lO- 

26-9 

27-6 

2-9 

10-5 

26-8 

271 

31 

11-5 

ll — 

29-8 

29-8 

3-5 

11-7 

27-6 

29-8 

41 

13-8 

12— 

30-7 

32-4 

4-3 

13-3 

321 

33-1 

4-7 

14-2 

13— 

33-4 

35-8 

4-7 

13-1 

35-7 

37-2 

5-6 

151 

14— 

30-3 

38-4 

5-5 

14-3 

39-7 

41-1 

5-1 

12-4 

89 


APPENDIX  II. 


IDEAL    CLASSIFICATION    OF    CHILDREN    ACCORDING    TO    EDUCATIONAL 
ABILITY  AT  EACH  AGE. 

On  the  basis  of  the  data  obtained  in  the  foregoing  Memoranda  I  have 
endeavoured  to  reconstruct  a  table  showing  the  most  probable  distribution 
of  children  according  to  educational  ability  at  each  age  (Table  XXXII.).  This 
table  may  be  taken  as  a  first  approximation  to  a  model  scheme  of  school 
classification.  The  following  hypotheses  are  assumed.  First,  educational 
ability  is  treated  as  distributed  normally  within  each  age.  Secondly,  the 
average  amount  of  progress  is  treated  as  the  same  from  year  to  year. 

For  purposes  of  calculation  the  equations  assumed  are  as  follows — 

Class  at  each  age  =  (-95  x  age  -  5'75)  standards. 

Standard  deviation  at  each  age  =  -11  x  (age  —  0-5)  standards. 

The  average  class  and  the  average  variation  in  class  thus  determined  are  given  for  each 
age  in  the  last  two  columns  (unbracketed  figures). 

The  equations  are  derived  from  the  observed  data  obtained  in  the  educational  survey  of 
the  borough  (pp.  24  and  31  above).  In  view  of  certain  inferences  from  tho  distributions  found 
in  physical  characters  and  tested  abilities,  the  original  equations  have  been  slightly  modified 
and  reduced  to  convenient  fractions.  The  observed  averages  and  standard  deviations,  corrected 
for  fluctuations  in  numbers  at  each  age,  are  given  in  the  last  two  columns  in  brackets. 

The  meaning  of  the  first  equation  may  bo  roughly  expressed  as  follows.  On  an  average 
children  born  on  31st  January  are  assumed  to  be  at  birth  6$  standards  below  the  line  which 
at  that  period  of  the  school  year  separates  grade  iii.  and  standard  I.  On  an  average  they 
progress  by  nineteen-twentieths  of  a  standard  in  each  succeeding  year.  They  will  thus  pass 
the  grade  i.-ii.  lino  on  their  fifth  birthday,  and  the  centre  line  of  standard  Ex.-VII.  on  their 
,15th  birthday.  At  age  7  (just  before  promotion  from  the  infants'  department)  they  will  be 
one-tenth  of  a  class  from  the  standard  0-1.  line;  and  at  ago  101  (on  31st  July,  at  average 
scholarship  age)  just  over  }  of  a  class  below  the  standard  IV.— V.  line,  the  lines  throughout 
referring  to  the  level  separating  successive  standards  on  31st  January. 

The  second  equation  may  be  given  the  following  interpretation.  Measnred  in  standards 
the  average — or  rather,  the  two-third — range  of  the  individuals  of  a  given  age-group  (in 
technical  terms,  the  *'  root-mean-square  deviation  "  about  their  average  class)  is  taken  as  11 
per  cent,  of  their  age  in  years  last  birthday.  This  figure  is  the  value  observed  for  ages  5  and 
10  (see  table  X.).  At  other  ages  tho  values  are  somewhat  lower  relatively  ;  hut  there  are 
obvious  reasons  why  at  these  ages  teachers  should  have  differentiated  less,  while  it  is  unlikely 
that  they  should  anywhere  exaggerate  the  differences. 

In  each  age-and-class  sub-group,  the  percentages,  both  calculated  and  observed,  have  been 
first  adjusted  for  fluctuations  in  age.  For  each  age,  the  totals  assigned  in  the  tablo  (last  column 
but  two)  are  proportional  to  tho  figures  reported  for  tho  whole  of  tho  county.1  The  middle 
age  of  senior  departments  (age  10)  has  been  taken  as  the  standard  for  comparison  ;  and  its 
number  put  at  1000.  To  this  base  the  numbers  in  tho  other  ages  have  been  reduced  in  propor- 
tion. The  ratios  obtained  have  been  used  as  a  set  of  index  numbers  for  weighting  tho  percentages 
throughout  the  several  age-groups.  As  applied  to  a  typical  senior  department  accommodating 
350  children,  tho  adjusted  percentages  may  be  divided  by  2.  This  brings  them  to  tho  familiar 
base  of  about  50  children  per  age.  Owing  to  this  adjustment,  tho  observed  totals,  averages, 
and  particularly  tho  standard  deviations  for  each  class,  diflor  from  the  values  to  be  found  from 
Tables  IX.  and  X. 

The  lines  demarcating  cases  for  special  (M.D.)  and  for  central  schools  respectively  are 
generalised  from  what  appears  to  bo  tho  actual  practice  of  those  controlling  tho  admissions. 

(M  Annual  Itcimrt  of  the  Council,  1013.  Chap.  XXXVIII.,  page  lx.,  Appendix  V.  Table 
showing  total  number  of  children  on  roll  of  elementary  schools,  excluding  special  sohools,  but 
including  central  and  higher  grade  schools,  on  31st  January,  1914,  groupod  according  to  ages 
as  at  tiiat  date. 
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TABLE   XXXII— IDEAL  AGE 

Theoretical  distribution  of  children 


Table  showing  the  proportion  of  children  in  each  age- 

Figures  bracketed  in  small  type  show  actual  assignments  and  averages  :  data  from  Table  IX., 
are  suitable  for  recommendation  for  a  special  (M  I>.)  school.  Where  the  line  completely 
Cases  above  the  dotted  line  to  the  right  are  suitable  for  central  or  other  higher  grade 
weighting  tho  figures  for  each  class  or  ago  by  the  number  in  each. 


Age. 

Below 
Grade 

i. 

Grade 
i. 

Grade 
11. 

Grade 
111. 

St.  I. 

St.  II. 

St.  III. 

St.  IV. 

3- 

9-2 

(0-0) 

10 

(10-2) 

— 

— 

— 

— 

— 

4- 

4-8 

(0-0) 

30-0 

(34-9) 

5-5 

(5-4) 

— 

— 

— 

— 

— 

5- 

0-4 

(0-0) 

19-3 

(16-8) 

1-7 

(0-8) 

63  0 

(68-8) 

26-3 

(20-8) 

3-9 

(1-3) 

16-6 

(13-9) 

57-6 

(69-8) 

290 

(25-5) 

6-4 

(2-5) 

0-2 

(0-0) 

19-5 
(14-1) 

49-7 

(64-2) 

29-6 
(31-9) 

90 

(8-8) 

1-0 

(0-6) 

200 
(12-9) 

42-4 

(47-9) 

29-5 

(28-5) 

1-8 
(06) 

19-5 

(16-6) 

37-7 
(42-2) 

— 

6- 

— 

— 

7- 

01 

(0-0) 

— 

8- 

0-4 

(0-1) 

01 

(0-0) 

2-8 

(2-2) 

9- 

10 

(0-4) 

19-3 

(17-5) 

10- 

— 

— 

— 

0-2 

(0-2) 

20 

(2-1) 

11-2 

(109) 

31 

(2-6) 

28-7 

(29-0) 

12-5 
(12-9) 

33-7 

(34-3) 

11- 

0-5 

(0-5) 

270 

(28-2) 

12-             .'. 

— 

— 

— 

— 

01 

(0-1) 

01 

(0-0) 

0-7 
(0-7) 

0-2 

(0-3) 

4-2 

(4-0) 

13-2 

(14-0) 

13- 

1-2 

(1-7) 

51 

(7-0) 

14- 

— 

0-2 

(0-1) 

15- 

Total  in  each  class 

14-4 

521 

(02-7) 

99-2 

(96-4) 

110-8 
(112-3) 

110-7 

(121-7) 

108.1 

(104-4) 

108*6 

(107-0) 

101-3 

(103-3) 

Average    age    for 
each  class 

3-89 

4-92 

(!■<;:!) 

5-80 

(5-09) 

6-76 

(B-07) 

7-83 

(7 -SB) 

8-90 

(8-9G) 

9-95 

(10-02) 

10-93 

(11-04) 

Standard  devia- 
tion   for   cadi 

0-46 

0-53 

(0-62) 

(0-46) 

0-77 

(0-63) 

0-93 
(0-84) 

100 

(0-97) 

108 

(1-08) 

114 

(1-15) 

class.     (Varia- 
tion in  age) 
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AND   STANDARD   SCHEME. 


according  to  age  and  ability. 


group  assignable  to  the  grade  or  standard  indicated. 

corrected  for  fluctuation!!  in  size  of  age-groups.  Cases  below  the  dotted  zig-zag  line  to  the  left 
encloses  a  group,  only  those  in  the  lower  portion  of  the  class  are  suitablo  for  recommendation, 
schools.    Figures  marked  [a)  are  grand  averages  for  tho  whole  group,  i.e.,  averages  obtained  by 


St.  V. 

St.  VI. 

st.  vn. 

St. 
Ex.  VII. 

Above 

St. 

Ex.  VII. 

Total 

for  each 

ago. 

Average 

class  for  each 

age. 

Standard 

deviation  for 

each  age. 

— 

— 

— 

— 

— 

Percentage  of 
children 
aged  10. 
10-2 

(10-2) 

Grade. 

0-57 

(1-50) 

Classes. 

0-33 

(0-06) 

— 

— 

— 

— 

— 

40-3 

(40-3) 

1-52 

(1-64) 

0-44 

(0-34) 

99-5 
(99-5) 

106  1 

(106-1) 

2-47 

(2-47) 

3-42 

(3-45) 

Standard. 

0-55 

(0-55) 

0-66 

(0-62) 





' 

~ 

104-5 

(104-5) 

1-37 

(1-37) 

0-77 
(0-63) 

01 









101-2 

2-32 

0-88 

(0-0) 

(101-2) 

(2-34) 

(0-75) 

3-8 

0-3 

00 



— . 

100-7 

3-27 

0-99 

(3-0) 

(0-2) 

(0-1) 

(100-7) 

(3-27) 

(0-91) 

18-9 

4-7 

0-6 





1000 

4-22 

1-10 

(18-2) 

(4-7) 

(0-6) 
5-4 

0-9 

0-1 

(100-0) 
97-2 

(4-22) 
5-17 

(1-10) 

29-9 

17-8 

1-21 

(29-8) 

(17-2) 
26- 1 

(6-0) 

(0-0) 
5-8 

(0-0) 
1-4 

(97-2) 
920 

(5-14) 
612 

(1-17) 

24-5 

160 

1-32 

(25-4) 

(27-6) 
22-4 

(18-4) 
23-2 

(1-8) 

(0-0) 
7-9 

(92-0) 
88-6 

(6-00) 
7-07 

(1-18) 

13-5 

15-0 

1-43 

'12-9) 

(22-2) 

(33-4) 

(8-7) 

(2-4) 

(88-6) 

(6-78) 

(1-24) 

0-6 

1-3 

2-0 

20 

2-2 

8-3 

802 

1-54 

0-3) 

(0-5) 

(2-1) 

(3-4) 

(1-9) 

(8-3) 

(8-20) 

(1-10) 

. , 

0-1 

0-2 

0-3 

0-5 

11 

8-07 

1-65 

(0-0) 

(0-1) 

(0-3) 

(0-7) 

(1-1) 

(9-11) 

(0-57) 

91-3 

72-7 

47-4 

240 

121 

949-7 

2-95  [a] 

0-95  f(7] 

(89-6) 

(72-4) 
12-46 

(60-7) 

(14-2) 

(5-0) 

1949-7) 

(2-9:))  [a] 

-<0-86)[a] 

11-7(1 

12-95 

1.-S-2!) 

13-63 

9-17  fa] 



Years. 

(11-81) 

(12-44) 

(13-00) 

(13-65) 

(14-16) 

(9-17  [a] 

— 

Years. 

107 

0-92 

0-76 

0-63 

0-63 

0-88  [a] 



Yenrs. 

(1-02) 

(0-88) 

(0-74) 

(0-46) 

(0-65) 

(0-87)  [a] 

Years. 
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The  table  is  presented  as  a  summary  embodiment  of  tentative  suggestions, 
not  as  a  standard  pattern  for  exact  imitation.  Whether  theoretical  or  actual, 
the  distribution  of  ability  is  by  no  means  the  sole  consideration  in  organising 
a  department  into  classes.  Practical  exigencies  must  be  considered  first. 
The  number  and  size  of  classrooms,  the  qualifications  of  the  staff,  the  special 
character  of  the  locality,  the  intollectual  and  moral  peculiaritias  of  individual 
pupils — these  may  outweigh  theoretical  motives.  Yet,  in  the  background,  there 
may  well  be  an  exactly  formulated  plan.  To  teachers  tht  observed  distribution 
will  be  of  more  interest  than  the  theoretical.  Based  as  it  was  in  pait  upon 
teachers'  actual  clarsifications  and  estimates,  influenced  as  it  manifestly  is 
by  actual  regulations  for  promotion,  the  observed  distribution  doubtless  reflects 
the  general  arrangement  followed  by  their  colleagues  as  a  whole.  A  few  may 
be  interested  to  note  the  divergencies  of  the  observed  arrangement  from  the 
theoretical,  and  weigh  the  icsuos  which  these  divergencies  iaise. 

The  average  features  of  the  distribution  remain  much  the  same  in  the  caso 
of  both  the  observed  and  the  theoretical  schemes 

The  sizes  of  the  classes  are  hut  little  altered.  In  practice  too  many  children  appear  to 
remain  at  the  level  of  standard  I.,  and  again  perhaps  at  that  of  standard  III.  This  is  perhaps 
due  in  part  to  the  conditions  of  promotion  from  infants'  and  junior  mixed  departments  ;  perhaps 
also  to  the  frequency  of  dividing  standard  III.,  among  two  classes.  There  seems  a  similar 
accumulation  in  standard  VII.,  perhaps  due  in  part  to  an  analagous  overlap  between  ordinary 
and  central  schools. 

The  average  class  for  each  age  is,  by  hypothesis,  unaltered,  except  that  the  gradation  has 
first  been  smoothed.  The  slight  levelling  up  of  ages  12-  and  13-  raises  the  average  class  of  the 
entire  group  a  fraction  nearer  the  standard  II-III.  line. 

The  average  age  for  each  class  is  hut  little  changed.  In  both  schemes  the  age  difference 
between  consecutive  classes  is  approximately  one  year  up  to  standards  IV.  to  V. ;  but  at  this 
point  it  begias  to  decrease  much  more  rapidly. 

For  all  ages  except  five  and  ten,  the  variation  in  class  is,  by  hypothesis,  increased,  especially 
in  later  years-  Owing  to  the  gradual  increase  in  the  standard  deviations  of  each  age-group,  the 
correlation  is  not  "  normal."  Hence,  if  ability  is  assumed  to  be  distributed  normally  within 
each  age  then  age  should  not  be  normally  distributed  within  each  class.  Its  distribution  will  be 
more  or  less  asymmetrical.  In  the  lower  classes  there  will  be  a  tail  prolonged  into  the  higher 
ages  by  the  presence  of  children  from  the  older  age-groups.  In  the  higher  classes  the  opposite 
tail  will  be  prolonged  by  the  presence  of  children  from  the  middle  age-groups.  (Cf .,  for  example 
standards  I.  and  VI ) 

The  variation  in  age  is  slightly  increased  in  eight  out  of  the  thirteen  classes.  But  the  change 
is  no  greater  than  that  produced  by  the  slight  readjustments  of  the  relative  proportions  of  the 
totals  at  each  age.  (Cf.  Table  X.,  last  column,  standard  deviations  in  years  with  average 
observed  standard  deviations  in  Table  XXXII.,  last  line.)  The  change  in  age  variations  is 
most  conspicuous  in  standard  I.  This  class  now  covers  a  range  of  nine  years.  The  children  of 
the  three  highest  ages,  however,  should  he  accommodated  in  a  special  class  or  school.  Standards 
IV.  and  V.,  therefore,  remain  the  most  heterogeneous  in  age.  The  oldest  at  this  level  are  not 
backward  enough  for  a  special  school  ;  the  youngest  are  too  young  for  a  central  school.  To 
avoid  the  difficulties  of  mixing  children  of  eight  with  those  of  fourteen  it  would  be  desirable 
to  duplicate  one — preferably  the  lower — of  these  standards.  If,  therefore,  there  is  provision 
for  an  extra  class,  and  there  is  no  urgent  need  for  it  elsewhere,  this  seems  the  most  advan- 
tageous point.  In  considering  the  age-range  of  the  classes  it  should  be  remembered  that  the 
figures  primarily  represent  the  distribution,  not  in  a  single  department,  but  in  a  whole  borough. 
In  a  school  drawing  from  a  population  of  about  the  same  social  class,  the  variation  will  doubtless 
be  smaller.  As  a  rule  the  range  will  not  extend  to  figures  under  2"0,  since  fractions  of  a  child  are 
impossible,  and  2'0  per  cent,  represents  1  child  in  an  age-group  of  50.  Hence  the  7-year  range 
of  standard  V.,  for  example,  means  that  8-year  old  children  will  probably  be  found  in  the  same 
class  for  ability  as  children  of  14,  not  in  the  same  school,  but  only  in  a  child  population  so  large 
as  to  include  a  thousand  individuals  in  each  of  the  middle  age-groups. 

A  detailed  comparison  of  observed  and  calculated  figures  in  the  age-and- 
class  sub-groups  shows  greator  differences  than  in  the  average.  These  differences 
too,  are  of  greater  practical  interest. 
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In  the  first  place,  except  for  ages  10  and  11,  there  is  a  general  reduction  in  the  number  of 
children  whose  ago  directly  corresponds  to  class  on  the  "  one-year  one-class  "  hypothesis.  As  a 
rule  the  numbers  are  made  up  not  so  much  by  the  inclusion  of  very  young  or  very  old  children, 
but  usually  by  a  slight  increase  in  the  number,  already  large,  of  children  only  one  year  above 
or  below  the  present  age.  For  example,  the  calculated  table  shows  a  30  per  cent,  increase  in 
the  numbers  of  children  aged  6—  in  standard  I.,  and  of  children  aged  7—  in  standard  II.  An 
increase  in  the  assignment  of  backward  children  aged  6—  to  grade  II.,  and  aged  7-  to  grade  III. 
is  indicated  to  a  less  extent.  More  children  aged  8—  are  credited  with  the  abilities  of  standards 
III.  and  IV.,  and  possibly  more  aged  9-  with  those  of  standards  IV.  and  V.  At  ages  10-  and 
11—,  the  children,  as  shown  by  the  observed  figures,  seemed  to  have  found  their  ideal  levels  ; 
or  it  may  be  they  have  been  long  enough  in  the  senior  department  for  teachers  to  have  discovered 
their  capacity  or  incapacity.  At  the  ages  of  12-  and  13-  a  greater  proportion  is  theoretically 
assigned  to  levels  above  standard  VII.  But  the  inclusion  of  children  and  estimates  from  central 
schools,  and  the  exclusion  of  children  holding  scholarships  at  secondary  schools,  makes  tho 
figures  here  somewhat  uncertain. 

It  is  interesting  to  observe  how  far  the  distribution  of  children  in  their 
school  classes  corresponds  with  th"nr  distribution  according  to  ability  or 
attainments.  For  this  we  must  tako  an  ago-group  in  the  middle  of  the  school 
organisation,  for  example,  ago  10.  Every  teaebsr  in  the  borough  has  been 
good  enough  to  classify  the  children  of  this  ago  both  according  to  the  standards 
in  which  they  are  working,  and  according  to  educational  ability  estimated 
in  grades  and  standards.  The  results  show  that  the  average  range  ovor  which 
the  children  vary  is  distinctly  wider  for  estimated  ability  than  for  actual  class. 
The  standard  deviations  are:  (A)  Boys:  (1)  Class,  1-00;  (2)  Ability,  1-15. 
(B)  Girls  :  (1)  Class,  094, ;  (2)  Ability,  M2.  The  sex  difference  is  suggostivo. 
In  girls'  departments  childron  of  the  same  age  are  loss  scattered  ovor  different 
school  classes. 

Thus  obtained,  howovor,  estimates  of  ability  are  nocessarily  rough. 
Probably  thoy  still  undsrstate  the  degree  of  natural  variability.  To  surmount 
this  inexactitude  there  is  but  one  procedure  :  to  examine  all  the  children  by 
the  same  scheme  of  tests.  Many  teachers  have  already  commencod  to  carry 
out  scientific  studios  of  their  examination  results.  Perhaps,  in  the  near  futuro, 
some  of  the  more  enterprising  may,  for  their  own  interests  and  enlightonmont, 
voluntarily  organise  among  themselves  an  experimental  examination  by  com- 
parable tests.  A  joint  terminal  examination,  wh?re  various  schools  agree  to 
use  the  same  set  of  questions,  might,  for  example,  be  arranged.  Foi  tho  chief 
subjocts  of  the  school  curriculum  wo  should  thus  obtain,  not  meroly  "  norms  " 
for  every  ago,  but,  what  is  far  more  valuable,  a  picture  of  the  distribution  of 
ability  in  oach  age -group,  showing  the  range  or  limits  of  normal  variation. 
This  no  psychologist  ha?  yet  obtained.  Such  a  scheme  demands  a  volunteer 
enquiry  undertaken  not  by  theoretical  psychologists  but  by  practical  teachers, 
working  in  co-operation,  perhaps  with  a  psychologist,  but  certainly  with  each 
other.       Only  in  this  way  can  results  of  permanent  value  be  achieved. 
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